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tion of  'ii  t  methods  <>t"  treatment  of  which  brief 
led  sufficient.     In  :>  lew  instances 
tlie  teaching  with  regard  to  coi  nditions  baa  been 
essentially  modified,  or  to  some  extent  reversed     Bnl  an 
i  lias  lieen  mad)  to  avoid  being  carried  away 
by  those  tempontn  enthusiasms  which  become  wnol 
in  medical    literature  from   time  to    time,  only   t" 
r  completely  a  little  latter.     Ii  is  felt  that  the 

perraanenl  vnli I*  the  Manual  will  !><•  ti  ased, 
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with  Stpiint ;  the  Treatment  of 

ill  inn-;  Diseases  and  Congenital    I>> 
oftheOculai   M  Petrifying  Cbnju  ;8peeial 

litiotis  that  Influence   Keratitis  and  its  Treatment ; 
iteration    of   tin-  Cornea;    Uveitis    in    its 
;  Tlieories  of  8ympathe4  i    Ophthal- 
mia; General  Consideration!!  regarding  Diseases  of  the 

s 


si  w  sr. 


4  PREFACE  TO  THE  SECOXD  EMTIOX. 

Retina ;  Macular  Atrophy  of  the  Retina ;  Obstruction 
of  the  Retinal  Vessels;  Developmental  Alexia  (Con- 
genital Word  Blindness) ;  Persistent  Hyaloid  Artery ; 
Anomalies  of  the  Lids ;  Blastomycosis ;  Removal  of 
Special  Foreign  Bodies  in  the  Eye ;  the  X-ray ;  the 
Newer  Local  Anesthetics  and  Preparations  of  the  Supra- 
renal Body  ;  Dionin  ;  Operations  for  Ptosis ;  Pterygium, 
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Magnet  Extraction ;  Myasthenia  Gravis,  and  in  general 
the  applications  of  the  newer  additions  to  the  Materia 
Medica. 

The  best  publications  by  which  to  become  acquainted 
with  ophthalmic  literature  have  largely  changed  since 
the  first  edition  of  this  honk.  This  lias  made  necessary 
a  complete  re- writing  of  the  bibliography  of  the  subject, 
and  for  general  reference  it  is  more  convenient  to  bring 
the  whole  bibliography  together.  This  has  been  done 
on  pages  585-594.  It  is  hoped  that  this  work  will  still 
merit  favor,  as  one  especially  adapted  for  the  systematic 
reading  of  the  student  and  the  special  reference  book  of 
the  general  practitioner. 

Denver,  Colorado, 
January,  1907. 


PREFACE. 


Thm  book  i-  init  Dded  to  roeel  the  needs  of  the  general 
practitioner  of  medicine  and  the  beginner  in  ophtlial- 
mology.     Ii  ia  designed  t"  aid  in  the  actual  work  of  deal- 

with  disease,  and  tlierefore  givea  the  place  of  firal 
importaooi  to  the  recognition  and  management  of  the 
conditions  likely  to  be  prest  nted  early  in  practicej  rather 
than  tn  die  ran  r  diseases  ami  mora  difficult  operations 
that  maj  come  lab  r. 

For  practitioner*  in  other  departments  of  medicine  and 
surgery  tl"-  most  important  phase  of  ophthalmology  is 
that  of  the  relation*  of  ocular  symptoms  and  lesions  to 
general  diseases.     While  Chapter  XX  is  specifically  de~ 

i  to  these  relations,  the  references  ii  contains  will,  it 
is  hoped,  put  the  reader  in  b Ii  with  tin-  important  re- 
lated              i "■  found  in  .'ill  the  preceding  chapters. 

ir  tin'  matter  here  presented  the  «  riter  acknow  led 
hi*  large  indebtedness  to  a  host  of  patient  workei 
ophthalmic  science  and  art,  although  the  scope  of  this 
bonk  forbids  any  attempt    to  properly  apportion  their 

■.it. 

Tlh-  bibliography  at  the  end  of  each  chapter  is  Dot 
iiiiciiilnl  to  In-  complete.  It  is  merely  an  attempt  t-> 
o|H-n  :i  path  for  the  student  into  the  broader  literature 
•  •t'  ophthalmology.     The  references  composing   it   have 

selet  ted,  nol  on  aa it  of  their  historical  or  general 

ntific  importance,  but  because  they  were  deemed  i 
widely  accessible,  and  beat  opened  up  the  general  litei  i 
hire  of  the  Biihjeot 
The  student  wliodesires  to  search  tin  whole  domain 
nt  ophthalmic  literature  can  find  the  titles,  for  the 
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rears  of  its  publication,  in  the  Index  Mcdicnt;  and  brief 
abstracts  in  the  "  Sy-tcniatlC  Reports  on  the  Progress  of 
Ophthalmology  "  in  the  Aivkitt*  ••/  Ophthalmology.  Most 
important  communications  are  reproduced  in  altstract  in 
the  Oj.hthalinir  Ut  riric  ami  the  Anna!*  of  Ophthalmology. 
The  ni"-t  complete  review  of  the  world's  literature  is 
published  in  German,  in  Xagel's  Jahi\Aci'kht  ueber  die 
Jsift'in'l'ti  mid  F'lrtrchriitt'  im  tftbiiti  i/tV  Ophthalmologic 
For  the  relation?  of  eye  diseases  to  general  diseases, 
Sehnii'lt-Kiinpler"-  E-'hranhoig-'n  dim  Angtt  im  Zutam- 
m fuh ting  mil  .4. com  KivnhhdUn  is  the  most  complete 
treatise,  and  furni-hcs  the  Inst  bibliographies. 

The  following  general  treatise.-  and  papers  of  especial 
value,  but  nut  Ulonging  to  any  particular  chapter,  may 
here  lv  referred  to: 

American  Text-book  of  Diseat-es  of  the  Eye.  Ear.  Nose, 
ari'l  Throat.  wlit«*l  by  G.  E.  de  Sehweinitz  and  B.  A. 
Randall  -referred  to  in  chapter  bibliographies  as  "Amer- 
ican Te.\t-I>ook  "  . 

!*y-t«.-in  of  Di-eUK'S  of  the  Eye.  edited  by  W*.  F.  Xorris 
and  f',  A.Oliver  inferred  t«  in  bibliographies  as  "Sys- 
tem of  Diseases  of  Eye"). 

'jVxt-book  of  Ophthalmology,  by  E.  Fuehs.  translated 
by  A.  iJuanc. 

I>i-e:i^r  of  the  Eye.  by  fJeo.  A.  Berry. 

The  Origin  of  Inflammation,  by  Tli.  Leber.  Abstracted 
liv  I'rie-.tlcv  Smith,  "Ophthalmic  Review."  Nov..  1SJ11.  to 

Feb.,  i  ma. 

The  Pathological  Examinati<iu  of  tin-  Eyeball.  C*.  P. 
Mar-hall,  "  Royal  London  Ophthalmic  Hospital  Rcjiorts," 
vol.  xiv.      I 'art  II. 

Method  of  Mounting  Ophthalmic  .Specimen*.  Priest  lev 
Smith,  "Ophthalmic,  Review,"  Jan.,  1897. 

I  O.N  \  111,    I'OUlKAVO, 
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DISEASES  OF  THE  EYE. 


OB  a  PTEB   I. 

EXAMINATION    OP  THE   PATIENT;    task   REOOB 
ABBREVIATIONS. 


THE   STUDY  OF  THE   CASE. 

'l'n  of  g    ,-:,-,      ihouUI    Infill    wild    :tli   :il  t<n  I  i\  i- 

bearing  of  toe  case  history,  a<  tin  mp- 

toius  to  «lii>'ii  ohicf  importance  u  attached  or  front 
which  rclicl  i  nought  Thai  takes  time,  bat  ii  i-  time 
well  spent.  Ii  is  the  more  important  because  in  moat 
ophthalmia  i  iln-  ili;iL'in»ir  liieflj  on  what  the 

surgeon  discovers  by  special  method)  minatton  .  and 

on  that  account  the  patient'c  view  "t"  hi  liable  to 

be  neglected  alt- "L.ci In -I-.     An  attentive  hearing  [tltciu 

the  patient's  confidence.  Even  the  time  occupied  by  a 
garrulous  patii  n<  in  utterly  insignificant  details  need 
not  !"■  wasted. 

The  patient  being  seated  being  the  surgeon,  in  a  pood 
light,  tlw  careful  inspection  of  thi 
mi  with  tin-  -;i--  lii-fry.      The  attitude 

indicate  weakness  in  certain  ocular  mi  stent 

frown   may   hujijJ'  rain;    unconaoilMU    mov <>>■ 

io  avoid  the  light  tell  of  photophobia.     To ufau  mi 

in. 'in  in   noted,  and  the  appearance  and  poaitl 

The  bnghtni  --  of  th<  corneal 
gurhtcc,  tiic  pr  r  absence  of  hyperemia  of  the  globe, 

tin-  evidence  of  conjunctival  discharge]  the  existence  and 
extent  of  i  the  eyeball,  li-ls,  ucnmal  apparatus,  or 

related   parte,  should  claim  ■  The  color  and 

ion  of  i':  ml  'In-  fbrrn,  I  the 

pupjl  givi  onditions. 

lie  case  lu'.-ton.-    is   to  be  extended  in  all  important 
*  17 
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directions  by  questions,  especially  as  ta  headache,  nun  i  otu 
sviuptoniH,  ami  previous  attacks  of  eye  disease  or  gem  ml 
illness.  The  patients  agi  is  so  often  :m  important  ele- 
ment in  the  bun  that  ii  should  alwej  L>  ascertained. 
Family  history  is  ohiefly  of  value  u  to  the  ooourrenoe 
of  blindness  and  the  age  at  which  it  ooourred  ;  although 
in  connei  tion  with  optic  neuritis,  or  ocular  affections  due 

to  general  disease,  it  may  be  important  mother  direct -. 

CVmnngninity  of  parents  is  sometimes  important:  and 

race  and  previous  plaee  of  n-sidenos  may  throw  light  on 
some  case".  With  women  the  (acts  as  t<>  menstruation 
and  child-bearing  should  be  brought  "in. 

The  persona]  or  family  history  of  syphilis  is  bo  often  of 
primary  importance  thai  it  should  always  be  in  the  sur- 
geon's mind.  The  direct  question  as  to  previous  syphilis 
i-  mostly  worthless  as  t"  family  history,  and  often  yields 
nothing  as  to  the  history  of  the  patient  It  may  Ik* 
sometimes  omitted.  Hut  the  cbkAi!  inquiry  for  evidence 
of  syphilitic  lesions  should  never  be  neglected. 

The  special  examination  of  a  ease  should  generally 
begin  with  tasta  of  the  sentences  of  vision,  with  the  test- 
type  at  four  or  sis  meters.  If  the  vision  n  good  enough 
to  make  near  vision  of  small  objects  possible,  the  new 
point  of  distinct  vision  should  be  ascertained.  The  bal 
ance  of   the  oeuhv  mnaoles   may   be  tested  with  die 

Maddox  rod.  Next,  the  anterior  segment,  of  the  eye 
■■lid  l»-  carefully  inspected  by  the  oblique  illumination, 
first  with  the  unaided  eve  and  then  through  a  magnifying 
lens,  noting  the  tramtparenov  of  the  cornea  and  on  Btalline 
lens,  the  smoothness  of  the  oorneal  surface,  the  depth  of 
the  anterior  oharaber,  and  the  appeamnoe  of  tii<  pupil  and 
the  iris. 

The  most  important  step  in  the  routine  examination,  to 
be  applied  to  all  cases  in  which  it  is  possible,  i-  the 
ophthalmoscopic  examination,  This  should  inclnds  the 
inspection  from  ■  distance  to  ascertain  the  transparency 
of  the  media  and  the  gi  Den]  oolor  of  the  fundua  reflex, 

tin  measurement,  nioi  oareful, of  tht  refraeti f 

the  retina  or  other  points  to  which  attention  is  directed, 


THE  STUDY  OF  TJIi:  CASK 


I'.i 


and  finally  the  careful  inspection  of  the  details  of  different 
I  -  iii'  toe  eye-ground. 

Boon  a  routine  •  xaniinatioo  will  tarnish  the  material 

for  an  approximate  or  provisional  diagnosis,  and 

the  direction    for    further   Investigation.      Par 

instance,  if  there  it  reason  to  Bospecl  lacrimal  disease,  the 

puneta   and    region   of  the    lacrimal    |i  i    Im- 

minutely    Btudied.      Pressure   is   to  l»-  mad wr   the 

I  tcrii  there  be  anj  accumulation  within 

ii.     It"  t !  indications  oft Junotival  disease,  the 

lid  will  be  everted  and  the  conjunctiva  examined.     In 
either  of  these  coses  the  discharge  may  be  Btudied  n 

callj  and  baotcriologically,  and  the  nose  should  be 

ained   for  causative  or  related   lesions.' 

[f  there  ban  arisen  reason  to  mispeol  disorders  affecting 

the  ocular  tension,  this  should  i»-  pried, after  the  ophthat 

iiwm'i  i ion,  by  tin  method  detailed  in  Chapter 

X\".     The  tension  Bliould  !»■  tested  in  all  obscure  cases. 

If  ametropia  be  an    important    men  r  in  the  case,  the 

"pill  ipic   examination    should    !»■  i  nted 

Iciascopv,  the  ophthalmometer  may  be  used,  and  the 

refraction  should  be  tested  with  urii  .  and  if  need- 

driatic  employed. 

If  the  earlier  examination  lias  pointed  to  disease  of 

the  Optic  nerve  or  i  entnil  nervous  system,  nr  to  lesions  of 

(he  retina,  the  Held  of  virion  is  t"  be  taken,  iir<t  for  form 

ninl  then  for  certain  rol«  r  ,  preen,  red,  and  blue;  and  the 

condition  of  tlie  reflexcx  and  other  evidences  of  the  state 

i  gem  ral  nervoue   tj   i*  m  arc  to  be  investigated. 

Should  the  routine  examination,  especially  that  of  the 

fundus,    reveal    evidence    of    general    disease,    moh  as 

it's  disease,  iliahetcs,  wverc  anemia,  syphilis,  tuber- 

iul  examination  must  include  the 

sean-li    for  other   evid<  nccs    regarding    such    conditions. 

Cteffain  examination*  a*  to  the  general  conditions,  at  lbs 

f  the   urine   for  albumin  and  sugar,  Bbould   be 

made  :..-  n  matter  »f  routine  before  undertaking  im|Mirtnnt 

operation  i  inianut.     .Iu-tiei   tn  i hi- 

patient  requir  tanl  lookout  for  gem-nil  manih 
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tlooa  of  t-< •  1 1 - 1 i 1 1 1 1 i .  1 1 j : 1 1  diseases  that  may  have  affected  the 
eye,  as  syphilis,  rli.  amathun,  gout,  or  tuberculosa 

It  may  be  stated  u  a  general  principle  thai  disease  of 

a   tissue   represented    in  tl ipeoiallv  it"  ohrooio, 

hIiouIiI  raise  the  inquiry  us  t"  the  eonditioo  of  similar 
tissues  iii  the  nili'T  iii-lmii-.  Disease  of  tin  skin  of  die 
lids  should  lend  to  the  inquiry  a-  to  -Lin  disease  in  other 

ports  of  tin-  body.    Conjunctivitis  should,  make  the  sur- 

fi-uii  ■  ••  .i  i  - 1. ! •  r  the  eonditlOU  of  Other  0100008  i m  1 1 il >r: i n- •-. 
>'■<  i  i      of  the  retinal  vessels  strongly  suggests  vascular 
disease  el-ewinre  throughout  the  body,  u  optio-nervi 
di  aase  snggc            ate  in  other  pans  of  the  nervous 
■  ■in, 
Case  Records.— Tin-  keeping  of  accurate  ease  his- 
tories soon  teaches  the  unreliability  of ft  raoolloeUons 

rmptoms.      In  Ophthalinio  pnifti'-«-  tie'  m-ed  for  case 

rds  i-  the  greater  becaase  of  the  wide  variations  that 
oecur  in  dim-rent  normal  eves.  An  :i|i|iearanee  that  must 
Ik'  regarded  as  of  do  serious  import  in  t in-  optic  dish  of 
one  patient  mi^hl  be  significant  of  grave  organic  disease 
-.-.  i  !• :  i  <  i-  ■-  ■  - 1  ■.  ■  •'  f  in  the  eye  of  anotheR  Ii  is  often  of  gnat 
importance  t<>  know  if  a  certain  lesion  be  recent  or  of 
long  standing;  and  some  lesions,  such  Bsanopecitv  in  the 
cornea,  lens,  or  vitr is,  or  an  atrophy  or  disturbed  pig- 
mentation of  the  choroid,  roaj  i  list  unchanged  i;  r  manj 

■.  preaentiiiL'  -neb  an  n 1 1 1 ■■  ■  1 1  1 1 1- -•  that  it  is  iiii|MH«db6 
to  judge  from  it  tin  age,  and  therefore  the  significance, 
of  the   lesion.     To   know   of  the  previous  ee  or 

nonexistence  of  such  conditions,  and  to  know  the  pre- 
vious vision  ami   muscular  balance    if  tht  eyes,  ii  often 

ntial  bo  a  correct  prognosis  or  a  full  understanding  of 
the  case. 

What  to  record                      question   lor  young  sur- 
geons; later    ■  'i   -  Lectio nun,  each  learning 

for  himself  to  select  the  facts  to  I specially  noted.     It 

ea  tune  and   tends  to  befog  important  points  with 
irrelevant  detail  t"  attempt  t"  make  ,  ioh  case  record 
die,  but  there  are  certaiu  things  which  it  is  wise 
to  note  iu  every  ease. 
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Tin-  n->-"i-.l  'In-  Mine,  MX,  ami  sp-  of 

patient :   and  race   and    m  .ay  havi  table 

address  i-  important  in  a 
barimaa  way  and  for  we  ideodSotkn  of  tba  one. 

ivitinii  mould  -  i"  show  • 

oltancter  of  i  work;  thus,  "house  work. 

thitc  r,   French    tod    German, 

written  '  y  note  madk  should  hi  d  tied. 

The    vision    Hi  i. -ili    oy«    should    !•<•    noted,  with  any 

COT- 

inl  its  strength,  the.  aamc  ol  •  i - >  -  mydriatic 
employed,  ito  strength,  and  ibv  in  nlhttMO. 

If  ai  i>ii-  virion  in  round  in  I,  no  note 

regarding  it  is  required.     Bui   whenever  a  change  in  the 
urs,  it  should  I"-  m  orded. 
Tii  bould  include  the  olcarnen  or  lack  ofeli 

in  the  dioptric  media,  and  the  Mitera]  condition  of 
the  eye-groun.1.  All  decided  anomalx  -  and  Bears  doe  to 
former  injury  or  ilix-.!.-'  should    I 

queol  date  am  marked  departure  from  the  nonn  J, 
not  mentioned  in  the  record,  may  be  preaumed  to  have 
occurred  ainoc  thi  tmined.     Snefa  ■  pre- 

sumption may,  however,  prove  misleading,  cult--  neat 
care  i.-.  taken  in  the  examination  of  >  and  the 

complete  record  i-  made  al  the  time. 

The  record  will   include  such    point!  :ial  and 

family  hi- 1  ted  important.     Generally  it  it 

.rd  a  negative,  aniens  the  negative  is  itself 
of  great  significance,  as  the  aba  no   of  albumin  from 
iii-iii.'  in   i     :-.   .  t  apparent  albuminuric  retinitis,     U 
chief  clinical  features  of  the  case,  and  all  treatment 
ited,  it   is  often  «r<  II  to  record  also  the  pn 
the  definite  opinion  |pven.     It  i-   very  embarre 

■-  opinion  quoted,  often  incorrectly,  agi 
;.  with  ii  ■  ion  of  the  real  facte  to  correct 

niisappn  I 

Sketches    ami    diagram*)    of    anomalooj    or    morbid 

appearances  are  an    extremely   valuable   pail    of   case 

rds.  They  abbreviate  by  replacing  verbal  descriptions, 
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and  often  give  a  nan  complete  and  exact  record  than  any 
verbal  description  can.     I  a  bailitato  their  use,  case  hook* 

been  prepared  with  outline  diagrama  of  the  Lids,  the 
anterior  segment  of  the  eye,  And  the  fnndtu  :  also  stamps 
liv  which  -H<li  outlines  >an  be  reproduced.    These  an? 

i inns  helpful,  but  not  essential.  Per  recording 
fundus  lesions  a  plane  ground  of  the  fundus  color,  wbicn 
run  he  niblxd  or  aera|wd  away  to  white,  anil  will  readily 

take  end   other  colors,  is    most  helpffaL     The 

VDM-ntial  thing  is  practice  and  familiarity  with  the  milking 
iieh    -kejeln -.      A    lii-i     |i;irt    of  the  skill    i^    in    the 

■Ming   "i   ili>    H l   i"  I"    sketched:  and  no  one  can  be 

regarded  as  well  trained  in  ophthalmology  who  cannot 
nue  such  sketches  as  will  be  valuable  ■  odib'onfl  to  his 
uw1  records. 

In  working  in  hlaek  and  white,  the  load-pencil  ifl  OH 

iraniigeahle  than  pen  end  ink  ;  hut  additional  effects  on 
Ik-  leeored  by  nsira  both.  For  miking  watexnlor  or  oil 
sketches,  mum  little  acquaintance  with  the  laving  and 
combination  of  colors  is  required,  bal  not  more  know 
of  color  values  than  i-  needed  to  appreciate  the  various 
appj  arances  presented  by  the  fundus  of  the  i 

lit  lous  selection  of  points  to  be  noted,  by  use  of 
abbreviations,  including  those  to  be  mentioned  below,  and 
the  <-n  1 1  ii.  .\  in.  tit  of  sketches,  when  needed,  a  v>  r-   ;•,,! 

ease    history    may    he    recorded    in  rommonly 

occupied  by  two  or  three  hundred  words  <>t*  manuscript. 

Such  histories  mas  he  written  in  an  ordinary  hiank-book, 
one  or  two  lOB  page;  and,  if  well   indexed,  this  is 

quite  satisfactory  tor  tin-  ordinary  purposes  of  private 
practice. 

For  the  comparative  itudy  of  similar  cases,  lot  the 
division  of  clinical  work  among  several  workers  and  for 
hospital  records,  a  card  record  is  superior.  This  maj 
\m:  kept  on  specially  prepared  blanks  in  a  special  forn 
cane,  or  on  ordinary  Manila  cards  kept  in  a  box.  The 
record  has  the  advantages  thai  It  can  be  written  with 
the  I  1  and  that  the  individual  card  may  lx  small, 

while  for  niged  histories  any   number  of 
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cards  may  in-  used.     Amu  in  alphabetica]  older 

rendira  mo  ordinary  Index  unnecessary  :  bat  Indexes  may 

iddcd,  giving   n  fi  renecs  and   i  r>-ii'-.-.-.   to  all 

<li  -ill. !  .l.i    -•■•-  •  -I    .  -:i-.r>. 

The  careful  study  of  a  case  presenting  any  marked 

i  in    field  of  vision  will  usually  include  the 

manning  of  the  Acid,    The  map  or  diagram  h  preserved 

l ix  i:i  i.  nil..-  ii  i. .  die  other  pari  of  thecals  record,  or  in 
i  "field  hook,"  with  a  reference  to  the  record.    A  very 

il  record  of  the  field  of  vision  win,  however,  l.<-  made 
in  this  way : 

fill      .',:,     K0 

60    K.    95 
fiS    75    90 

i   form  for   ■  i  l»ll» 

wM.  h  eye,  »ii.l  i liu  figure*  Ibc  ni f  ilcgrcm  itie  field  »xl*ndt  In    (u 

dl*.  m. 

Abbreviations  allow  the  condensation  of  :i  cum.!  m> 
that  it  will  occup]  leas  space,  and  may  be  more  quit  kly 
liHikwl  over.  Those  given  below  are  in  genera]  use  or 
have  proven  of  special  aervioe  to  the  writer.  8ome  of 
them  arc  used  throughout  this  hook.  Such  abbreviations 
are  purzling  when  different  aiitli.i-  u-i-  similar  ablins  i:i 
to  indicate  entirely  different  meanings,  Snellen 
used  I>.  i.i  indicate  tin  distance  at  which  a  letter  of  fcnj 

fi..  n    i.     would  subtend  the  angle  of  five  minutes;  while 
'.  has  come  to  b<    univeraally  understood  h  mean 
diopters.     Nettleship  used  O.  1».  foroptie  disk,  although 
if  i-  very  generally  used  t>.  noan  oruln*  dexter,  the  right 


Abbreviations : 

A  orAoo., 

A*., 

Ax., 

B. 

O.  or  CyL. 

Om, 

Or 

D. 

ft 

H. 


imodation. 
Astigmatism,  or  utixmstio. 
Am-  of  Cylindrical  lens. 
It*»e  • 

Cvliii.l.  r,  -ir  , -y  1  i ;■■  lrical  1*11*. 

let. 

<  '.ii  I  rails. 

'i 'is.  Of  cinim-tr 
Hyperopia,  or  hrper 
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HI.  or  H.  L. 

Hyperopia  latent 

Hm.  or  H.  M. 

Hyperopia  manifest. 

M. 

Myopia,  or  myopic. 

M.  a. 

Meter  angles. 

mm., 

Millimeters. 

Pp.. 

Punctum  proximum,  near  point  of  dis- 

tinct vision. 

Pr., 

Presbyopia. 

R.  or  B.  E.  or  O.  D. 

,  The  right  eye. 
The  left  eye. 

L.  orL.  E.  or  O.  8., 

8.  or  Sph., 

Spherical  lens. 

T. 

Intraocular  tension ;    +T)i    increased 

tension ;  —  ~|  »  diminished  ten- 

sion.    (See  Chap.  XV.) 
Vision,  or  acuteness  of  vision. 

v. 

Obl., 

Results    of    examination    by    oblique 

illumination. 

Oph., 

Results  of  ophthalmoscopic  examina- 

tion. 

8kia„ 

Results  of  skiascopic  examination. 

Mom., 

Results  of  examination  with  ophthal- 

mometer. 

+ 

Plus,  or  convex. 

— 

Minus,  or  concave. 

q 

Combined  with. 

o 

Degrees. 

In  making  records  of  the  balance,  or  lack  of  balance 
of  the  ocular  muscles — records  that  must  be  made  many 
times  and  compared,  to  be  of  much  service — the  following 
are  found  useful : 


Orth., 

<  or  Ex., 

>  or  Eso., 

II 
V  Rt.  Hyperph. 

A  Lt.  Hyperph. 


Orthophoria,  or  proper  balance  in  all 
directions. 

Proper  lateral  balance. 

Exophoria,  less  than  normal  conver- 
gence, tendency  to  divergence. 

Esophoria,  more  than  normal  tendency 
to  convergence. 

Vertical  balance. 

Right  hyperphoria,  tendency  of  the 
right  eye  to  turn  above  the  left. 

Left  hyperphoria,  or  tendency  of  the 
left  eye  to  turn  above  the  right. 
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<  ha  PTEB  II. 

OF  VISION;   FIELD  <»1    .  SUDJEC- 

i  [\  i:  PHENOMEN  J ;  OOLOB  BUNDNJ 

ACUTENESS  OF   VISION. 

Normal  vision  requires  focussing  of  light  upon  the 
retina,   mid    tin    transmission    of  the  nervous   impulses 
I  li^'lit.  through  the  <>]>ti<-  nerve  ami 
i"  tli<'  normally  related  oentera  in  the  bruin.     Dis- 
turbance of  any  pari  of  this  eerie*  of  actions  causes  impair- 
ment of  the  •  iai  <n    The  character  of  the  impairment  often 
.it  of  the  disturbance. 
i  --  of  vision  i-  tested,  i-  the  acutenea  of  touch, 
b)  the  ability  cparateneas  of  improsfliona. 

Iii  make  upon  the  n  tins  impres- 
siilliiicurlv  removed  from  one  another,  they  appear 
a*  separate  points;  but  ii   1 1  > •  -  impress]  brought 

r  ;in>l  closer   together    there   comes  a  limit  in 
power  t"  distinguish  between  them,  the  two  Cum-  into  one, 
;iml  the  eye  Bees  l»ui  :<  -^ i r 1 1^ i « ■  point  of  light. 

Tin-  distance  the   impressions    must   l><    separated  i» 
order  to  appeal  separate  might  be  measured  upon 
retina.     In  Fig.  I,  this  would  be  tin-  distance  between  a 
ami  //,  tlir  point  on  which  impressions  are  made  by 
ii  .1  and  />'. 


m  t. — Tii.-  Yixn»i  utiKi*- 


It    i     better  t"  indicate  by  an  an 

formed  by  III  i  a  and   /."  h.     Tin 

:n  ;i  .i  rtain  point,  «•:*! I<-« I  the  nodal  point  of  the  eye  i.Vi. 
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and  at  ili.it  point  in  ike  an  angle  .1  \  B,  and  Ha  equal  the 
angle  "  A  /<  i  Fig.  J  i- 

By  testing  manj  pa  ons,  i(  has  been  (band  thai  the 
angle  between  thi  direction  of  the  two  rays  thai  ^ill  give 
irate  impressions  in  n  normal  oye  is  about  one  minute, 
lixtietti  Ht'  o  degree.  In  some  health)  oyei  il  Is 
slight!}  grcatei  than  this.  In  others  with  especially  good 
Right,  the  ingle  it  notably  leas,  bul  most  eyes  fairly  eon 
Ibrm  to  the  standard  of  a  one-minnte  angle  as  the  normal 
acutonoas  "i  \  iirion. 

To  ascertain  the  aeuteness  of  vision  <>f  an  eye, 
we.  teal  ii-  visual  angle.  This  might  be  done  by  taking 
two  points    ii   ;•  oertain    distenee  and   bringing  them 

iiiicr  until  they  appeared  i .  and  noting  the 

smallest  angle  al  which  they  could  be  seen  as  separated, 

For  convenience,  it  ir  better  to  have  a  Beries  of  points 

varying  distances,  and  find  out  which  of 

'■•hi  !"•  distinguished  at  a  certain  known  distance 

from  tin1  eye. 

Test  Objects.— Tin-  simplest  test  object  is  a  ^roup 
•  >i  black  dote  on  a  white  card.  The  person  tested  is 
required  to  tell  the  Dumber  of  dots  in  eaeh  group.  A 
series  "''  "'•l'1  gronps,  graduated  n  :i-  to  '"•  distinguished 
at  different  distances,  makes  i  test  for  visual  acnteness 
which  >c  applicable  i"  'In-  illiterate  and  to  persons  of  all 
i  itionaliti  •  ■  i  Fig.  2). 


•-• 


i  iii  in  i.< 


c  a  u 


[flOOlnpll  I        -  ,  ii  j.  r.      li-.l    fiM 

id  iii  -.,x  mvttn. 


Another  test  which  bai  the  same  range  of  application, 

•  I   bj  th"  writer,  in  which  the  figure  of  an 

is  used  and  tin'  defioienl   stefc    turned 

cilher  up  or  down  or  to  tin-  right  or   left,  :i-  shown  here 

.  3). 

The   patient    i.-    required    to  designate   which  side  is 
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incomplete,  and  thue  to  show  al  what  distance  tin-  separate 
arms  are  distinct  fiom  one  another.     Willi  norma]  aoutc 
ness  of  ••  sion,  the  space  between  tl«-  arms  Bubtenda  an 
one  minute,   the   whole  figure  aabtending  an 
angle  of  three  minnti  -. 

The  most  generally  popular  and  valuable  testa,  h< 
aver,  are  carefully  arranged     geriea   of  test    letters. 
Snellen,    who    Bra)    pal    tesl  types  on  a  scientific  basis, 
arranged  Bcriea  of  letters,  each  <•['  whiofa  should  have  live 
M  in  height  and  live  Bpacee  in  width,  thai  mual  bi 
in  order  that  the  letter  should  be  diatinctly  recog- 
i.      \-  noli  part  of  I  i    muai    make  its  die 

i  impn  ssion  "ii  the  retina,  the  nso  ohoaea  wu  such 
that  the  whole  letter  should  subtend  an  angle  of  five 
minutes,  at  thedistona  al  which  it  wu  to  be  Been  I 

■ith  normal  acoteneM  of  vision.  This  is  illustrated 
hy  the  block  fatten  E  and  B  of  Rg.  4,  which  should 
!«•  recognised  at  a  distance  of  ten  metere. 


E  B 


na.4— atMU«B  l«U«n  «rh Mowl  mlnuti*  vtlirii  plMMd 

■I  l<n  mi'lm 

To  recognize  fully  each  portion  of  suoh  a  letter 
requires  about  the  five-minute  angle  that  Snellen  fixed 
upon.     There  are,  how  laoy  letters  in  the  alphabet, 

as  O.  I  i  il  others,  which  i  in  be  rei  gnized  without 
seeing  distinctly  five  -cparate  parta  ol  heigh!  or  breadth. 
Hence,  for  ma  with  normal  vision,  most  of 

the  letters  of  the  Snellen  sejilc  an-  I  and  pat 

frequently  recognise  al  twci  -  into  tided  te  be 

seen  at  ten  or  fifteen  feet.  On  manj  I ■•■•  cards,  B  and  S 
are  the  only  Id  all  norma]  vision  lor  their 

gnition  at  the  given  distance. 

This  has  led  to  the  employment  ol  unallea  uch 
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as  would  subtend  nil  angle  of  (bur  or  fbur  and  one-half 
minutes al  the  required  distance,  Bui  «itli  an]  tort  i  ird 
different  letters  or  uniform  size  will  he  seen  si  different 
distances  or  with  different  degrees  of  distinctness.  This 
makes  Hi.-  apparent  souteuess  of  the  vision  depend  sons 
what  t > j >•  •  ■  i  th.'  j i.i 1 1 i.i i in i-  card  employed. 

The  great  practical  advance  made  by  Snellen  was  In 
numbering  bis  (est  type  by  the  distance  at  which  thej 
conld  i»'  read  bj  s  Bonnal  eye.  Be  thus  enabled  1 1 »»- 
surgeon  to  make  definite   record*  «>f  t i ■  < ■  •  I' 

vision  raited  i'.. i- parisoo.    Such  records  sre  made  bj 

expressing  1 1 k -  sentences  of  vision  bj  :i  (notion,  of  which 
tin  denominator  ic  the  distance  at  wnioh  the  letters  should 
be  visible,  and  the  numerator  i^  the  greatest  distance  at 

■.shieh    I  hey  .;m    lie    read.       Thus,   if   Irlt.'l-    which    -lioiil'l 

be  visible  at  fort)  feet  can  only  just  •»  read  si  twenty 
feety  the  acutenesfl  of  vision  is  expressed  bj  the  fraction 

JJ.  Thi-  < i i - 1 : 1 1 1 . - . •  niiiy  be  nTnmimrrl  in  tuns  of  any 
unit,  as  feet,  meters,  or  Inchea.     Ef  the  six-meter  type 

lie  read  at  four  meters,  the  vision  will   be   record 

J,  or  it*  the   thirty-inch  type  i-  ju-t  made  out  at  eighteen 

inches,  the  record  will  be  '."'!.-  Snellen  used  Soman 
numerals  for  the  denominators,  intending  Ihns  always  to 
indicate  the  number  of  feet  at  which  the  type  should 
be  read.    Thus  ■"    indicated  vision  Dormal  at   (went) 

The  cards  of  test  letters  as  commonly  printed  hi 
.  line  marked  with  the  number  of  feet  or  meters,  or 
both,  at   which  it  should  be  visible  to  the  normal  eye. 
Any    test   card    intended   for  use  at  a  e.  it.  n     di  ta 

should  have  at  least  one  row  of  letters  upon  it  smi 
than  can  be  read  by  eyes  with  normal  acuteness  of  vision 
at  that  distance/to  provide  tor  Gases  bo  which  the  vision 
is  above  the  standard. 

Test  letters  are  need  by  placing  the  patient  si  the 
distance  corresponding  t"  a  line  of  letters  upon  the  test 
card,  commonly  fbur  or  sis  met  en  to  twentj  feet). 

He  is  then  requested  to  read  all  the  letters  he  can  at  this 
standard  distance.     When  it  i>  impossible  to  read  even 
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the  largest  letter  on  the  test  card  al  the  standard  distance. 
tli>-  vision  is  to  be  tested  by  bringinc  the  card  nearer  until 
largest  letter  is  made  out.  Tht  distance  al  which 
this  is  done  will  then  t>  the  numeratoz  for  the  Fraction, 
tln>  distance  at  which  the  letter  should  be  read  being  1 1 1«- 
minator. 

In  all  us*  of  teat  letters,  great  can  si I<1  be  taken 

cure    a    good  and    uniform    illumination.      Any 
iency  or  variability  in  tl»-  brightness  of  tin-  illumi- 
nation will  vitial  alts  of  such  testa.    The  card 
■  in  I              I  i"  the  li;_'lit  from  an  an  ■  of  unob  itructed 
sky.    This  will  be  sufficient  during  the  brighter  pod 

i  i  hail  daj  -     But  to  secure  istanl  illumination, 

employ  artificial  light,  which  should  be  u  bright 
ci  of  a  good  Argand  burner,  placed  within  twelve 
Inches  of  the  eard. 

Counting  Fingers. —  Winn  it  is  impossible  to  read  oven 

■•  -t  letters  :ii  a  distance  of  ■>  foot,  the  aoutencw 
■  I  by  holding  op  the  lingers  against 

ground  and   requiring  the  patient  I mnl 

them.    Tin    ability    to  do  this  is  recorded  at  "counts 

ll  ;i  ilistanee  of  -u  i  1 1 :  i  n  \    in<lu>.       Tile    ability  to 

count  fingers  at  a  certain  distance,  requires  slightly  less 
power  ot  vision  than  the  reading  of  the  nil  en  <>r 

two  hundred  feet  letters  at  the  same  distance. 

Other  Testa. — When  fingers  cannot  be  counted,  even  a 
ea  from  tl  he  power  of  ••  iaion  i-  to  be 

tested  lis  moving  the  hand  in  different  directions  and  re- 
quiring tin-  patient  to  indicate  in  w  hat  direction  it  i-  moved. 
The  ■  do  this  will  be  recorded  as -ability  to  see 

moving  objects." 

When  objects  cannot  be  seen, the  eye  should  betestedina 
darkened  room  :i-.  to  it*  ability  t"  recognize  the  direction  of 

lit-projection,"  and  when  a  lamp-flan 
turned  up    oi    down,  or  brought  closer  or  canied  farther 
away  from  the  eye,  tli-  poi  quantitative  pens 

of  light."    Where  Ling,  the  test  i-  to  be  made 

mcentrating  a  bright  light  upon  the  eye,  and  then  turn- 
ing it  away,  ana  leaving  th — ■  <•  in  complete  darkness,  and 


so 


rii|iiirin^  tin  1'iti'iit  In  wiv  wliiii  tin-  li^-lit  i>-  thrown  on 
tin-  •■■. a i  and  when  it  is  removed,  This  tests  lie  power 
impie  "light-perception."  In  applying  the  test  for 
ligbl  perception  in  one  eyo,  i  in  must  i»-  taken  to  have 
tin'  other  thoroughly  covered  «iHi  gome  opaque  object ; 
simply  dosing  the  Lids  does  not  answer,  because  lijjht- 
percvption  is  quite  possible  through  the  closed  lidi  oJ  • 
sound  eye.    Th    p  vi  ion  Is  bo  be  tested  (at  each 

p  irately,    pee  page  32.) 

The  accurate  determination  of  the   power  of  vision 
frequently  requir  can  ,  not  to  be  misled  by  b 

mentsoftht  patient,     in  then  I  tetters,  the 

patient  will  frequently  stop  as  loon  as  thi  recognition  of 
the  letters  requires  effort,  and  say  thai  he  can  see  do  : 
Vi  t,  liv  biking  a  little  more  time,  and  coaxing  tin-  patient 
to  pin--  :ii  o  aftei   another,  he  oao  be  made  to 

read  a  line  or  two  i' ir.|..wn.     Mistakes  Ind 

approach  to  the  lirait  of  visual  often 

believe  they  can  "iili-mhlc  li;_rlit,  :ililioii^li  ijuiu- 

blind.     They  mil  attired  t"  tell  the   number  of 

finger*  held  op,  tl»-  direction  the  hand  is  moved  b 
tin  face,  or  when  the  lighl  is  ;bter  or  dimmer. 

Light  Sense.  -The  amount  of  li  ;  to  ten- 

der visible  tin-  test  «"■»  in  a  "lark  chamber  is  called  the 
light  minimum.    The  smallest  difference  of  illumination 

perceptible  when  two  unequally  lighted  areas  srei ■ 

■  „. . .    These  ore  tested  by  ;■  sp 
apparatus,  n  photometer,  which  consists  essentially  ofs  dark 
chamber  in  which  test  areas  are  illuminated  through  an 
adjostabl  itandard  candle,  or  equivalent 

roe  of  light.  Test  letters  seen  under,  diminished 
illumination,  or  against  various  gray  backgrounds,  also 
u  -t  the  light  sense. 


IMPAIRMENT  OF   VISION. 

IT   III 


Vision  better  than  j  the  Snellen  scale,  as  J  or 

M."  rally  l"-  regarded  si  normoL    Vision  that 

Is  below  tins  would  be  regarded  as  impaired,  and  the 
caaseof  impairment  should  &  Bought  for. 


l.Ul:\ii:.v 
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III  [  ol    1 1 . 1 1 .. <  i i " 1 1 •  •  - 1 1 1    (|f    \  i-mn,  We  i' 

lion  impaired  lor  nil  di  stances,  and  al 
nil  tin"    '     Impairment  of  vision  for  objects  -ii  one  dl 
tance,  when  can   be 

perfectly,  can  onlj  depend  aj imperfect  adjustment  of 

for  the  distance  at  whieh  « 1 1«  ■  vi-inu  i...  imp-iiml. 
Miip.  ifc.  i  . i •  I "i 1 1 - 1 1 1 1 >  u!  may  bednc  to  abnormality  of 
di.'  muscles  that  turn  the  eyes,  but  generally  it  i-  due  to 
imperfect  fbcussin 

It"  ;i  patient  can  onh  read  the  thirty-meter  type  nt  four 
meters,  but  oan  read  the  quarter  meter  type  si  ont  fourth 
•  if  ;i  meter,  tfx  fooussi  ur  meters  is  imperfect)  ili<' 

impairment  of  vision  is  due  to.  myopia  it',  on  ti»  other 
band,  distant  obj©  always  wen  mora  clearly,  btri 

there  oome  times  when  the  patient  i«  unable  t"  read  line 
print  in-  ilu  tun  -.,  "'.im:in  working  distance, 

this  met  alone  demonstrates  that  the  power  of  accom- 
modation,  the  power  of  focussing  the  eyes  for  war  work, 
i-  insufficient  tin-  tin'  continuous  demand  made  upon  it 
If  impairment  of  virion  exists  tor  nil  < I  i  - 1 : 1 1 j -  - •  - .  but 
greater  :it  one  distance  than  another,  tin1  differ)  ace  is  due 
to  imperfeel  focussing. 

If  tin-  impairment  of  virion  lie  equal  for  nil  distaii 
it  may  still  oe  dui    to   imperfeel    t' n-;;--in_-.      This  inn  be 
determined  by  using  the  pin-hole  disk  ■■!  tli<    trial 
or,    making  a   pin-ltole   in    cardboard,   and    holding  it 
before  tht   i  ye.     Looking  tin-,  mgb  such   i 
the   vision   i.-   always    improved   it'  its   defbet  is  due  to 
imperfeel  focussing,  which  can  thus  be  differ*  utiatod  from 
impaired  •    lion  due  to  any  oth<  r  can 

when  the  impairment  of  vision  affects  objects  squally 
:it    :iil   di  ■  but   is  inconstant,    it  usually   dep 

■ii, i-  serious  derangement  of  the  nert  ous  apparatus  of 

\\  ben  'l  i" 
impairment  i-  constant,  and  looking  through  the  pin-hole 
improve  it,  it   prolmhly  depends  ii|w>n  organic 
changes,  which  may  \»-  eitlwr  within  the  eyeball,  *i 
-.x  i  1 1  be  vixihle ;  ">r  in   I  he  deeper  structures  W 
perhaps,  ihi  other  direct  evidence  di  their  existence 
be  obtained. 
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i m pa  i it  must  of  vrsrox. 


I<oss  of  Sight  in  One  Eye.— In  testing  the  power 

of  vision,  etch   eye   i*  I"  ''<•  « -  -  » -  •  I  *cpnr  idy,  rare  I ..  in- 

t.ik.ti  tO  •■'li-rtually  cover   the    other  •■%■•■  witl '     making 

any  prOSBUfG  h|mui  it.       PtSBBUK  "i>  threyrluill  (limine- 

the  power  of  sight  for  tin-  time;  and  having  subjected 

one  eye  to  prossum  while  testing  the  other,  we  si Id 

not  get  its  fall  Muteness  of  vi& pan  testing  it.     It  is 

better  to  hold  something  in  Bran)  of  tin;  eye  to  I 
eluded,  then  •••  permit  the  petieni  t"  held  if  ekeed  while 
lit-  looks  with  tli"  other.    The  sol  of  holding  dm  eye 
dosed  while  the  otbei  is  open,  often  requires  exeessive 
pressure  of  the  lid*  of  the  ofosed  sjre. 

[mpeiraenl  rf  v\  lion  afieotias  only  one  eye  .irises  from 
disease  in  front  of  tit*-  ..|>ii<  oruasm,  in  the  optic  nerve  or 

1 1 ye  itself.     Kip.  '>  illustrates 

the  eonne  of  the   nerve  libers 
ami  the  oonneodonfl  of  (he  nerve 

centers  concerned    in  the  act  of 

vision.    The  fibers  coming  from 

tin1  retina  of  one   « •}'<■  DOSS   baok 

through  tin-  optic  nerve  until 
they  reach  the  chiasm,  and  mere 
1 1« ■  into  two  sets  mad  do 
not  again  come  together.  Those 
from  the  temporal    half  of  the 

retina   arc  a— .ociuteil  with   tilx  l 
from  trie  na.-»l  half  of  the  retina  of  the  other  eye  ■  ami  those 

from  the  nasal  half  of  the  retina  arc  associated  with  fibers 
from  the  temporal  half  ofthc  retina  of  the  i 
any  lesion  interrupting  mem  back  of  the  ohiasm  will  pro- 
duce   impairment    of  the    vision    in    both    eyes,  and  not 

bstarfarenei  of  one  alone.  Gowem,  however,  believe* 
that  in  each  half  of  the  cerebral  oortea  there  in  a  higher 
center  eono  rn  id  only  witfc  of  the  opposite  side, 

and  that  diatarbaace  of  this  center  causes  a  crossed  Ulind- 
ih'-h  of  ooe  eye.  <-'«se8  of  that  kind  rarely,  if  ever,  reach 
the  ophthalmologist. 


flO.  ft— Hi-Inn. .Tl  Of  Hi.    Btttttt 
tract*  In  the  ii'..M»  ol 
(SemldoconMlon  it  tbc  cliliuu. 
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THE   FIELD  OF  VISION. 

Tin-  Conn  of  the  normal   t m •  - 1«  1  of  vision  ig  shown  ill 
i;   i-  a  iliagnun  of  the  ficM  lor  tile  right 
commonly    represented.     The   crow   ai    the   center 
mark-  id.  direction  in  which  tl y  it  looking;  the  point 


/Bo 


Flu.  &— <*hart  of  field  of  vl»lon  ..r  right  eje.    The  evntrr  of  the  etrole* 

i   ii  !•■  Uh-  right  of  ii  iln   i 

ufc^lCllllillllil    «|i"l 


upon  which  it  i-  fixed.     The  small  circle  near  it  indicates 
the  physiological  blind  spot,  corresponding  to  the  entrance 

of  the  optic  nerve.     The  c centric  circles  indicate  each 

ten  degrees  of  departure  from  the  visual  axis. 

To  tin-  temporal  side,  and  a  little  downward,  the  field 
extends  beyond  ninety  degrees  from  the  visual  axis.  In 
other  directions  il  ■  somewhat  limited  by  the  in-->\v,  nose, 
and  check,  making  the  normal  field  unsym  ii   lor 

ym  metric*!  I  as   in  (lie  median   line, 
when  t  In-  fields  of  Imtli  eves  are  •■  ogotbor.     The 

two  fields  overlapping  I  avc  n  certain  portion,  common  to 
botli,  in   which  alone  binocular  vi 

mown    In    Fig.    7,  where    the   two   fields   are  super- 
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imposed,  the  eross  representing  the  direction  of  fixation 

fm  Ik>i1i  e)  •■-. 
The  Perimeter.— 'flu •  field  of  vision  maybeacour 
napped  oat  by  nee  of  a  perimeter,  shown  in 
Fig.  8.  '1  hi*  c<-n«i~i>  i— i  niialK  of  an  arc  lliai  «an  In 
revolved  about  an  axis  passing  tbrougfa  its  eenter,  broad 
enough  and  blackened  t"  famish  a  baokgroond  for  the 
teat  object  Thi  patient's  eyi  It  placed  at  theoanter  of 
this  arc,  tin  chin  r  -i  and  ohei  h  rest  boing  designed  to 
lw  i'  it  fixed  in  tlii*  |i<^itinii.    Tin-  visual  a.\i^  i*  turned 


FM.f.— PfeUltof  «l>lmi  fur  iln- iv.  villi*-  *ro*  lb*  f*Ul 

.xilnl  <if  Axmliiii.ainl  Um  rlrrlw  mi 
rtlbrraliV  llw.-  phytli  l.«if«I  III  I  the  rctjm-tm-  : 

iii  the  direction  of  tin-  axis  of  the  instrument  li  by  fixing 
the  i  ]H,ini  in  that  dirc<  Lion. 

To  use  the  perimeter  the  arc  is  sal  in  a  eertain 
direction,  and  a  teat  object  is  moved  along  the  arc,  and 
the  limit  determined  it  which  it  beconta  invisible.  The 
position  Hi  the  are  hi  then  ohanged  and  the  trial  is 
repeated.  This  is  done  until  a  sulhcienl  number  of  points 
have  bi  en  determined  to  indicate  the  ontline  of  tin-  field. 
Tim  teat  object  mostly  employed  Iss  white  square  one 
idc  it  another  is  need  ii  >liould 
Ik-  especially  noted. 

batter   mcthi  I  lb  itelj  determining  hemian- 

opsia, i-  t<>  fix   ili<-  i  i   upon  the  are  a  eertain 

number  of  degrees  from  its  axis ;  then  to  revolve  the  an: 


Tin 


tin-  ),•.-!  obieol  dam  ribin  i  a  circle,  nnd  the  patient  outing 

l>«ira  and  dwnpjw 
e  blackboard  i-  take  the  field  of  vision  by 

atienl  fix  a  mark  in  the  ind  moving! 

of  chalk  to  ami  fmin  thin  mark.     A  lint   joining  the 
n  liioli  the  chalk  appear*  or  dfa  t|  pe  u 


fw.  ■>  -llrclttmnc  pcrtmctcf 

Id.     The  blackboard  method  ■  chiefly 
icenblc  for  central  |>urtioii9  of  the  visual    Held.     A 

for  the  anuo- 

diglil  defect*  in  ilii-  region.      Instead ol  the 

■^  1  a    "-'-mi  i.  r  xqni  i.-  of  jet   black  cloth  IS  |i!:  O  (I 

ten  from  the  eye.     Befor  teat  objeoto,  which 


V8B  <>F  TEE  PERIMETER 

Uliallv   I   0r2  nun.,  lull   DM]    '•:"■.'.    I"  20   mm.  -i|ii:ii'"'. 
are  moved  by  B  blaok  rod. 

Taking  the  field  of  vision  with  the  hand  trill 
usually  be  found  most  oonvonienl  and  sufficient!)  aeon 
ate  in    practical    work.      To  do   this,  the    patient    is 

-  alcd     lac the    SOTgeon,     0    thai    the  light    .-liall    fall 

tonally  <>ii  both,  If  the  right  eye  It  to  be  tested]  the 
patient  closet  his  left,  and  the  surgeon   hit  righl  eye, 

and   each   looks  directly  at  the  open  eye  of  tl thcr. 

While  thi  eyot  ire  thus  directed,  the  surge arrieehis 

hnnd  to  one  pari  of  the  periphery  of  the  Held  of  vision. 

He  brings  the  1 1  towards  the  visual  axis  in  ■  plane 

half  way  between  himself  and  the  patient  until  the  Bngen 
are  just  perceptible  to  himself  Then  moving  the  fine 
or  holding  them  still,  he  raquin  i  the  patient  to  saj  «  ni<  h 
hi  i-  doing.  Toil  is  repeated  at  all  parts  of  the  boundary 
of  the  field  of  vision.  If  the  Bold  bo  oormal,  the  patient 
uri.^wri's  rornctlv   whenever  the  position  of  the  Angers 

is  clear  to  the  surgeon,     tf  the  flow  be  limited  in  - 

one  direction,  the  patient  in  that  direction  will  require 
the  hand  to  be  brought  closer  Ui  the  visual  axis to  n™L-- 
nuse  these  nii'M  meats. 

In  making  this  test,  tin-  Burgeon  superimposes  the 
visual  field  of  one  of  hie  ayca  upon  the  visual  field  of  the 
eye  be  is  testing  \  correspond  in*;  allowance  must,  ol 
■  -•■ij  i-.— «  i"  '■i-idi  for  difterenoo  in  heigfai  of  nose,  or  promi- 
iii  nee  of  browj  or  cheek  ;  and,  at  beat,  the  test  i-  only  to 

oled  as  an  approximate  one.     Bat  it  it  one  \h 
easily  made  anywhere,  and  it  will  reveal  the  presence  of 

any  such  condition  as  hemianopsia, 

Hemianopsia,  or  half  bundneBB,   i-  the  condition 

where  objects  are  Men  with  distinctnet    half  of  the 

field  of  vision,  while  in  the  other  half  tlian  h  partial  or 

plctc   blindness.      In   hcinianopt<iu,  the   Mind    half  of 

■  i  lidii  i>  commonly  separated  from  tli<'  seeing 
half  bj  a  vertical  line.  When  the  right  half  of  the  fl  la 
is  blind  (the  loft  half  of  the  ■  railed  right 

hemianopsia;  when  •  1  * •  -  lefl  half  is  blind  (the  right 
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ii  is  called  left  hemianopsia.     It 
riglu  lull  of  »li.'  field  temporal 

asnl  field  For  lefl  -  called 

right  homonymous  hemianopsia.     Where  ') 
hull  is   blind  (iittMil    fielil  >>l    i  and 

temporal  I    u  left  homonymous 

hemianopsia. 

Pig,  !'  i  the  held  "I"  vision  in  a  cut  of  right 

bcmianoi 
Hi  iu  hemianopsia  depends  always  ou  tumio 


.out  liciui*uu|*la.  ftom  «[. .; 
IfiUti  tot*. 

i  back  of  il"'  'i|>ii<'  chiasm.     Reference  u.  Fjg.  6 
«ill  show  thai   ii  is  back  of  the  chiasm  that  ihe  m 

Bbema i  ini  I  s* i tli  these  portions  of  the  visual  Belds 

come  together.     Right   hemianopsia   indicates  a    It 
hack  of  tin-  chiasm  in  tin  lefl  optic  tract,  or  in  the 
brum.     Left  hemianopsia  indicates  ■  leaion  of  the 
tract,  <>r  cerebrum. 

Occasionally,  bitemporal  hemianopsia  ocours.    En 
this,  the  temporal  half  of  each  field  (corresponding  W  the 
I  half  of  each  retina)  is  blind,  indicating  that  the  fibers 
which  cross  at  the  chiasm  are  injured,  while  the  other 
flben  leaped.     This  locates  tl»    lesion  definitely  at 

the  optic  chiasm.  The  other  forms  described  are : 
Binasal  hemianopsia,  which  might  !»•  dne  t"  tym- 
mctrica)  |  -ill  tracts  jn-t  opposite  the  chiasm, 

the  crossing   fillers   meaning;  and   altitudinal   hem- 
ianopsia, the  loss  of  the  uppt  r  r  half  of  the 
Sold  of  vision.     The  last,  if  not  due  t"  detachment  of 
l,  or  other  lesion  within  tin-  eye,  n  rally 
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be  regarded  ■  1 1 ■  i ■  i ■  ■  ■ . i  ol  hysteria,  or  as  ono  of  the 

•-  :  1 1 1 .  r  -  t  ■  •         vs  I  >  I  ■  ■  T  >     OOUIir     III     ■  ■  ■  1 1 1 1 .  ■ .  ■  1 1  •  1 1 1     with 

organic  disease  of  tin   brain,  bul  it  might  be  dm  to  a 
un  of  a  limited  portion  of  (lie  t  isual  ccnl 

In   homonymous   hemianopsia,  llic   lim    dividing  the 
liliipl  from  tin  poling-   of  the  Held   of 

Dot  always  vertical,     us  apparent  inclination  to  the  right 

or  left  1 1 1 ; i ■•  I  in  mi  "ii  •  i    not  iti f  tin1  head 

and  eyes  while  taking   the  Hold.     Km  in  es  it 

devial  rda  the  blind  -iil<'  near  the  fixation  point, 

ime  five  I  it  more  from  it  and  leas  ing  I  be 

center  ol  thi    field  of  vision   unaffected.     This  seems  u< 
indicate  that  the  purl  ol  die  retina  corresponding  to  this 
r  of  the  li'-l'l  of  vision,  is  supplied  nrith  fibers  eon 
in  cting  ii  with  both  iid<  ■  of  the  brain. 

Herniation  in    nioy    involve  oolor-peroeption  alone,  *> 

ill  ii    -half  i'i  the  field  of  vision  is  simply  oolor-bhnd, 

hctnichromatopsia ;  oril  may  amount  only  to  :i  loas 

Of  abillt}    to  roCOgOMe  fiwiii  ms  i  liarlv    in    oii.-lmlf  of  the 

Held  of  vision  as  in  the  other.    These  varieties  are  called 
relative  hemianopsia. 

Hemianopsia  from  organic  disease  is  usually  permanent 
and  i*;ii>  Kiion  being  lost  in  the  affected 

part  of  the  (tela,    I'm  transient  relative  hemianopsia  i 
not  rare.     In  hemianopsia,  tin    reaction  of  the  pupil  to 
li>;lit  thrown  upon  the  blind  portions  of  the  retina  should 
.-   be  tested.    It-  significance  is  given   with   the 

i  boon  of  the  pupils  (f  Chapter  1 1 1 1. 

Sector-like  defects  of  the  field  of  vision   are 
itially  lik''  hemianopsia,  except  thai  Ii      of  the  Held 
is  lost,    rheyare  broad  at  tin   margin  of  the  field  with 
an  angle  towards  the  center,  but  gani  ring  cen 

trjil  vision  unaffected.     When  r  the  field  is 

lost,  it  is  called  a  auadrant  defect    Bueh  i  defect  may 

In'  relativ •  absolute.     It   may  be  due  to  disease  or 

pressure  acting  onlj  on  lertain  portion-  of  the  optic  tract, 
or  radial  *  may   arise  from    Ii-  am    of  part 

of  the  visual  vortex. 
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Fig.  10  represents  the  appeaninee  of  the  field  in  such 
a  ease. 

Such  a  defect  should  be  sought  for  when  sudden 
obscure  interference  with  vision  is  complained  of.  The 
patient  does   not  usually   understand   the   nature  of  his 


Fio.  10.— Sector  defect  of  tin  Arid  of  vision  from  gunshot  wound  involving  the 
left  occipital  lobe. 

trouble ;  and,  unless  the  visual  field  is  tested,  the  exist- 
ence of  such  defect  will  escape  observation. 

Scotoma. — A  scotoma  is  an  area  of  partial  or  com- 
plete blindness  lying  within  the  field  of  vision.  The 
patient  may  notice  it  as  a  cloud  obscuring  vision  in  a 
certain  direction,  positive  scotoma  due  to  disease  of 
the  retina  ;  or  merely  as  a  space  in  which  objects  arc  not 
seen,  negative  scotoma  due  to  conditions  of  the  optic 
nerve,  tract,  or  centers.  The  physiological  blind  spot  is 
au  example  of  the  latter  variety. 

A  scotoma  may  be  cither  relative  or  absolute — that  is, 
vision  in  the  part  of  the  retina  eorresjwnding  to  it  may 
be  impaired,  or  entirely  lost.  Scotomas  may  affect  any 
part  of  the  field  of  vision.  Generally  they  occur  in  a 
single  eye,  or,  when  present  in  both,  depend  on  separate 
lesions,  even  when  symmetrically  placed.  They  com- 
monly depend  on  lesions  in  the  eyes  themselves,  or  of  the 
optic  nerve  in  front  of  the  chiasm.  True  scotoma, 
due  to  a  lesion  of  the  retina  or  optic  nerve,  is  fixed  in 
position.  It  is  to  be  distinguished  from  false  Scotoma, 
and  the  obscuration  of  vision  that  may  arise  from  an 
opacity,  a  small  blood-clot,  or  connective-tissue  formation, 
Routing  in  the  vitreous.  A  false  scotoma  changes  its 
position    with    reference   to   the   axis    of   vision,    upon 
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movement  of  the  eye.  It  is  positive  scotoma  that  ie 
liable  I.,  be  confused  with  the  shadow  thrown  by  in 
opacity  in  tha  vitreous. 

A  liirni  aj  special  importance  if  central  scotoma  due 
(■    ili-ia-.i-.il    the  clii.n.id  ami   retina  in   the  region  "*'  the 

macula,  t"  toxic  amblyopia,  or  to  a  special  form  of  retro- 
bulbar neuritis.     Central  -■•nt-.iiia  pn-sent;-  -pccial  <litii- 

i  ninrs  in  the  determin  ii  mi  of  iib  I ml  tries,  because  the 

impairment  of  vision  involving  the  fixation  point  pre- 
vents the  potion!  from  keeping  nil  oy<  continually  turned 
in  :>  certain  direction  throughout  the  teat  It  ia  I>c8t 
mapped  oul  by  having  il"'  eye  directed  at  iii-i  tn  i  -.•nr- 
of  ooncentrio  oircles  upon  the  black  board  or  a  shed 
paper.    Tha  large  carelea  must  !><•  seen  outside  of  thi 

region  Of  lli<-  SOOtnma,  rimMim-  I  In 

patient  to  keen  the  eys  oompara- 

tivilv  CiM'il.  It  Is  to  be  noted  al 
what  pointfl  the  inner  i  ircles  are 
ob  •■  ured.    These  points  being  con- 

iK-ctcd   liv  I i n i -.-»  give  a   map  of  the 

una.  Thh  man  maj  I"'  ren  ised 
b)  having  the  patient  Bx  hit  eye 
upon  it,  and  notice  whether  u  it  is 
mi. vol  from  him  the  outline  drawn 
disnppi  on  within  the  tootomn  all 

•it  i  .      It>    n|M:iti'il  revisions,  an 

accurate  diagram  of  tin-  scotoma  ia 
thus  obtained.     Figure  1 1  rcprenonta  snch  ■  diagram. 

Instead  oft centric  ring)  n  •  mi  don?. 

Tin  patient  leea  these  bj  a  Bosh  of  light,  and  telu  how 
manj  are  seen  and  their  position  (Hess).     BmociUai 
may  !»■  used  where  but  on   oye  Ii   affected.    Th 

patient  fixes  «iih  the  - id  oyo  through  Home  for f 

pc,  the  defective  cy<  I  wi  ng  directed  by  a  diagram 
similar  !■■  that  presented  <•  id  eye  (Ha 

'  comma  i»  dolecfcd  l>\  holding  test  wools 

■i-  behind  a  d s  of  paper  with  an  ope 

of  1  i"  10  mm.  which  th<   pationt  Bxea.    The  patient  u 
:  :i 1 1 !■-  the  eolora  successively  shown  behind 
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li  ihi  patient  bt  allowed  to  look  away  from 
(In-  opening,  so  that  the  impression  i.--  made  npoo  - 
portion  "i  the  retina  other  tnan  that  affected  (the  macula), 
iln-  color  might  be  correct!}  named,  althoogb  at  the  fixa- 
tion point  the  color  blindness  were  complete 

Ring  scotoma  is  a  form  in  which  the  center  of 
field  of  virion  and  the  periphery  remain  normali  or  Ian 
tired  than  a  ring-like  urea  rarrounding  the  center  of 

lit'-  field.      It  tuny  i.i.--iU\   Ik-  du«:  to  II  loMOO  iffcotil 

Bpecial  portion  of  the  optic  nerval  or  tracts,  bat  .."  Doraliy 

in  tin rresponding  portiona  of 

1 1.'   choroid  and  retina.    Meat  froqitentlv,  scotoj 
single)  or  arranged  without  symmetry  ;  taej  may  bo  per* 
p  quite  transient    The  latter  will  be  referred  to 
in  connection  with  transient  impairment  ol  virion. 
Narrowing  of  the  field   of  vision   is  thi    a 
:!iont  symptom  of  atrophy  of  the  optSo  nerve  rad 
tin  allied  affections.     It   w  ascertained   bj    testing 
tin-  Held  of  virion  with  the  band  or  n\- ii It  a  perimeter. 
Symmetrical   narrowiiiir  points  t<>  primar]  atropbj   of 
hot    ■'■!  or  i"  the  effects  of  certain    poisons. 

[See  Quinin  Blindness,  Chapter  XIII.]  It  is  apt 
to  artVi-t  tin-  field  of  virion  for  colore  b  Ion  there  is  any 
notable  change  in  the  Bald  for  form.  Irregular  nar- 
rowing of  the  field,  which  may  also  affect  the  field  for 
-  more  than  the  field  for  form,  ia  indicati  iond- 

ary  optic  atrophy,  or  injury  t..  the  tracts  as  by  glance 
optic  neuritis,  eta. 

Inconstant  impairment  of  vision  after  tin-  i 
luive  for  some  time  been  used  for  close  work,  ooonn 
irticularly  in   tin    latter  "art  of  the  day,  or  when    the 
I  by  artificial  lijrht  in  the  evening,  i-  cauaed 
by  th  i  relaxation  of  the  aocommodation,  after  the 

i  ibary  muscle  ban  b  n  n  I  nested  until  it  i*  tired  and  will 
work  in'  longer.    It  i-  cur  in  persons  "nroing  to 

the  age  when  they  requln  for  mar  work,  or  in 

is  who  faavt   bign  hyperopia.     It  may  occur 
tu  for  a  short    time  after  !■.;•  i-aL 
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Sudden  brief  blurring  of  the    igbt  ol  ■  m  •■   be 

caused  bj  the  oy<  ball. 

\\\  :\  spoken  of  as  a  blurring  of  the  lighi  of 

temporary  hemianopsia,  h  blurring  of  one 
balfoJ  tin  Bcld  of  vbion,  or  a  aeotor-liko  defect,  [tinny 
be  accompanied  «itl>  il»  :ip]M-:iniiice  of  im-ul . 

;i\-  of  light.    This  symptom  is  due  to  son*  di 
ino  -I  tiro  visual  tracts  or  visual  centers,     li  a 
minutes,  and.  as  it  disapp  u 

followed  i"  ■  li  adaebi ,  which  ntaj  be  • Bn© 

one  part  or  may  apraad  all  over  th<   head     Frequently 
ill.'  whole  of  :ii  on  i>  involved  hi  sueh  an 

obaoui  The  attacks  occur  :ii   irreguhu    nl  a 

.  in'-  fa quently,  for  yean, 
Temporary  scotomas  ma)  be  eauaed  by  the  oxha 

of  tin-  n-tinii  from  pi/.injr  so  thai  :i  bright    li^-lit  will 

full  '  of  it.     s'i 

M  noticed  aftei  looking  a)  the  sun>oran  electric  li 
li  usually  occupies  the  ■■  nt<    of  the  field  of  vision,  inter 
H-rinir  «iiii  ill'- 1"'!"'''  |iii"n  of  'li"  object  looked  at ;  i"it  ii 
n  -HMii-  oiin-r  |>.irt  nl'  tin-  iii  ill.    When  tho 
ied  :n  has  'iii'iii' •'■  ''nl'  i',  ili.-  H. i',  li:r. i 

the  complementary  color,     in  certain  conditions  of  tin- 

retina  'in      •  "I'.'n .iv  be  made  to  change  color  by 

changes  in  I  >l  illumination  of  tin-  retina,  or  by 

are  on  tin   eyeball. 
Inconstant     narrowing     of    the    field    of    vinton, 
particularly  diminution  of  the  Held  while  iH-imj  tested, 
licative  of  hysteria  or  neurasthenia. 
Miwc.it>  voUtentea  (named  from  their  apparent  simi- 
larity io  Hying  flies    an   shad  upon  the  rt 
by  ^|H-<'ks  in  toe  vitreous   humor.     Such  shadows  an- 
chicny   noticed  b                           But  something  of  the 
kind  may  1h-  l>ron._rlit  out  in  any  eye  by  eufe  trva 
(ion :            .  by  looking  thro                          bole  held 
one-half  inch  befl                        i  uniformly  illuminated 
kgroond,  or  by  looking  through  :i  mi               with  the 
inn   unoccupied  by  any  distuiKuishablc 
Such  dmdowfl  mov<  with  the  spooks  causing  them, 
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when  the  eyes  move ;  hut  do  not  preserve  a  constant 
relation  to  the  visual  axis  or  the  point  looked  at.  When 
the  eye  ceases  to  move  they  do  not  at  onee  come  to  rest, 
hut  gradually  settle  up  or  down  across  the  field  of  vision, 
until  they  reach  the  position  of  rest.  The  smaller  and 
more  delicate  of  these  shadows  have  generally  the  shape 
of  dots  which  may  he  arranged  in  strings,  or  of  threads. 
The  larger  ones  may  assume  any  shape.  The  jwtient 
often  heeomes  familiar  with  the  shajK-  of  each  and  can 

)>romptly  recognize  it.  The  depth  of  such  specks  may 
>e  measured  by  using  two  pin-holes  ahout  half  the  width 
of  the  pupil  apart.  With  these  two  overlapping  lumin- 
ous circles  are  seen,  and  in  the  overlapping  portion  the 
shadows  are  seen  donhlc.  The  distance  between  the 
double  images  is  to  the  distance  between  the  centers  of 
the  two  circles,  as  is  the  distance  of  the  speck  in  front 
of  the  retina,  to  the  distance  of  the  pupil  in  front  of  the 
retina,  ahout  18  mm. 

The  shadows  of  the  retinal  vessels  may  he  rendered 
visible  in  the  dark  room  by  sitting  in  the  position 
for  oblique  illumination  of  the  eye,  turning  the  eye 
strongly  toward  the  nose,  concentrating  the  light  on  the 
sclera  with  a  convex  lens,  and  then  moving  the  lens 
slightly  up  and  down,  or  back  and  forth.  This  shows 
the  shadows  of  the  larger  trunks  of  the  retinal  vessels, 
except  those  that  pass  to  the  nasal  side,  the  so-called 
figure  of  Furkinje. 

The  figure  of  the  finer  vessels  which  ramify  in  the 
region  of  the  macula  may  he  brought  out  by  looking  at  a 
uniformly  illuminated  background  through  a  pin-hole  held 
close  to  the  eye  and  moved  rather  rapidly  in  a  small  circle 
before  the  pupil.  The  movement  must  be  kept  up  for  a 
minute  or  so,  and  then  a  figure  like  that  of  Fig.  12  slowly 
makes  its  appearance. 

The  circulation  of  the  blood  in  the  retinal  vessels 
may  be  wen  by  looking  at  a  uniform  light  cloud,  or  at 
the  sky,  through  a  rather  dark-blue  glass.  Looking 
steadily  two  or  three  minutes,  small  light  oval  bodies  will 
apjM'ar,   moving  rapidly    toward   the  center  of  the  field, 


44 


:.  <■!):>  ULATl 


Imt  before  reaching  it  turning  nod  whirling  away  again. 
I'lu-v  ;nv  oorpuscl<  ■  moi  ing  i"  tin-  capillars  -.  sometimes 


--------  i  i i 

retarded  and  elongated  in  narrow  p  tailing 

their  form  and  gliding  rupHlly  on\v:ii>i.      Tln-v  :i r.   won  hi 

lot  low  definite  paths,  but  the  walla  of  the  vc 
which  the?  pass  are  invisible,     Foi  eertai 


through 

in  inn  Hi:"  mi 


AlNBfWBMl  Ot  mi  mi  I.-  »■•>..  I.  at  MUM  ,.f  maruU 

patients,  ii  is  possible  to  use  the  entoptic  method,  figures 
of  tin-  retina]  and  the  retinal  circulation  to  study 

minute  intraocular  lesions,     Minute  speclu  of  the  vitreous 
opacity  maj  be  studied  entopticelty,  although  nut  peroep* 
mi •.  other  way,     Somewhat  larger  opacitie 


ttble 


being  located  in  this  waj  ma}   be  recognized  with  the 
ophthalmoscope. 

SUBJECTIVE  VISUAL   SENSATIONS. 

The  removal  of  an  eve  or  the  complete  blindness  of 
both  eyes  is  not  followed  bi  i  continual  sense  of  i 
in--:  iitxl,  in  the  al>s*»noe  of  the  normal  Btimulusto  the 
il  centers,  vision  memories  may  be  bo  vivid  that  it  u 
iliHi'Milt  to  convince  the  patient  that  he  does  not  Mill  see. 
In  some  eases  th  particularly  offlashe 

light,   become    quite    annoying.      They     ma)     indicate 
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mcrihanii  il,  circulatory,  or  reflex  excitation  of  the  visual 
centers,  possibly  proceeding  from  th<   stump  of  the  optic 
nerve  or  sonn   portion  ofthi   visual  tract,  out  generally 
from  other  sources, 
Flashes  of  Light. — These  may  arise  from  excitation 

of  an)  pari  of  the  visual  tract     The  most  oomra 

ig  within  the  eye  and  giving  i  ise  to  them  is  the  irrita- 
tion or  involvement  of  the  retina,  in  connection  with 
acute  choroidal  inflammation.  Where  this  is  strictly 
localised,  Rashes  ma]  appeal  conflned  t"  i  single  pari  of 
the  field  of  vision.  Where  the  attendant  hyperemia  is 
more  general,  the  sensations  will  !«•  more  widely  ois- 
tributea.  They  are  meal  evident  in  complete  darkness 
with  the  i yi-  i|i. -el,  mill,  -i 'times  can  be  provoked  at 

Will  by  |>i'.---niv  n!'  iln-  li<l-  mi  tin   :'l nl.i-.      Their  liability 

t..  I.,  nil, •,•!,, i  i iv  pressure  upon  the  eyeball  i-  the  means 
<il'  distinguishing  Bashes  of  light   ilm.-  t"  urnlnr  <li 
from  those  due  t"  Irritation  of  the  nerve  tro  at*  re. 

The  abnormal  visual  sensations  of  ophthalmic 
migraine  ore  found  by  most  patients  difficult  to  describe, 
yet  the  account  given  of  them  cannot  be  mistaken  for 
anything  else.  They  are  sometimes  compared  la  tin 
quivering  of  the  air  over  a  heated  surface;  sometinx 
the  glimmer  of  light  in  the  water;  at  othen  to  I  rtr 

i\  of  water,  proceeding  from  a  partioufaur  part  of  the 
field  ot  vision.  Most  frequently  they  are  comparer]  to 
lire-works;  and  a  figure  with  re-entering  angles  like  a 
tort i I'u. ni. hi  is  very  often  alluded  to.  I"  I  Ten  o 
thej  '•  Ice  definite  recognizable  forms,  as  thai  of  ■  ball  «f 
fire,  i  human  lace  or  outline  figure.    Generally 

the  appearand     varj    at  different  stages  of  th 

!  iud  "i  luminous  mist,  which  may  be 
be  on Ij  nppcaraiK  t  noticed.    The  feeling  is,  not  that 

iii'  th<'  i'u  hi  of  vision  is  blind,  but  that  the  real 
objects  in  it  cannot  he  perceived  through  these  subjective 
\  i-ual  :i|i|H  araneeR. 

Distortion  of  a  Point  of  Light.— The  conventional 
figun  of  a  -tar.  a  central  poinl  surrounded  bj  divergent 
npon  t!.i  fact  that  a  point  of  light 
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sii'-li  an  appearance  to  a  jm-at  majority  <>f  i-yc*.    This 

;i-:n:    iim<  -1 1)   (r..in  irn  gUUU  -li-mat  i-  in. 

An  eye  free  from  this  as  a  point  of  light  limply 

as  a  brilliant  dot. 

'I'll.  igure  presented  differs  for  eacheye,as  is 

demonstrated  bj  rompering  dowly  tin-  position  and  ilio 
1  •  •  1 1 u 1 1 1  of  the  r;i\-  of  the  ri^ht  and  left  eyw  used  sepa- 
rately.    It   ma]    also   l>    made  to  vary  by  changes  in 

aofi modation.     Any  change  in  such  a  figure  inaicsiea 

a   change    in    the  tism.     Tin-  may  lx    ilcj 

upon  changes  in  thi  cornea!  as  by  corneal  ulcer  or  abra- 
sion, i>r  in  the  crystalline  lens,  u  i"  ibra  cataract. 

Rings  of  liirhtrNliil.itint:  different  colon  of  the  rain- 
bow about  a  poinl  of  light,  as  a  lamp-flai  usually  a 
symptom  "t'  glaucoma.  They  may.  however,  arise  apart 
from  :■!  mcoma  through  alterations  in  the  oon 

Multiple  Images;  Diplopia.— Monocular  Diplo- 
pia.— WIr-ii  a  single  obje  rise  to  two  •  r  mi  re 
unprez  ions,   we   must,   by   closing    one    eye,  ascertain 
whether  tin-  symptom  exists  when  only  one  eye  i.-  wed. 
IT  the  diplopia  be  monocular,  ii  commonly  dep 
defect  "i"  tlic   refracting   surfi  m  (ha.      tt 
indicate  a  dislocation  of  the  lens,  to  that  part  of  the  lij:ht 
ring  the  ■  )  e  pomes  through  the  edge  of  the  crystalline 
lens,  wliili-  another  pari    |                      ide  of  it.     Similar 
monocular  diplopia  11    product  I  bj  looking  through  the 
of  a  spectacle  lens  or  prism.     Or  it  m  from 
in  tin1  tens   itself,  and  from  cbai 

preceding  cataract,  or  fi the  prismatic  action  of  fa 

in   the  cornea;   from    either  of  these    latter  causes  the 
noticed  will  !»'  irregular  and  imperfect  and  will 
generally  be  <>('  uueqnal  distinctnet 

Irrcgularitii  dioptric  appara  icient    to 

e  ninltipl  tj  -  I"-  detet  t>il  by  careful 

objective  examination.      When     no   such    irregular 

monocular  diplopia,  it    must    bo 

bnormi  Ihy  of  the  visual  ct  ntcra.     In 

ilii-  form  the  onh  i'  rfi  rtly  definite  and 

regular,  although  not  always  of  equal    intensity,     This 


variety  of  diplopia  it  nlj  pre 

tended.      Ii    1 1 1 ; - v    occur  rn   hysteria,  i  Cfat 

hyateroid  symptoma  >>t  organic  diseasi  of  the  brain, 
lifficull  i"  determine. 
Binocular  Diplopia. —  Doable  vision,  the  on    in 
one  eye,  and  the  othei   i"  die  other 
alwaj  hal  ili.  ej  <■■  An-  not  both  turned  in  tli«' 

in,    lint    that    they    squint.     The  — . :  1  ■  i •  - « - 1    ii- 
idered  mainlj  in  eon  ■  itli  parol* 

of  tho  ocular  mnaeke  and  squint     (See  Chapter  VIII.) 
Bat   while  Buch  diplopia  cannot  exist  without  squ 
quint  may  b  it  without  diplopia.      Utln 

tin    oj i  -  may  be  turned    i    ■    I'mni  iliix-i  ti.ni-,  mie 

rive   any  ii»:i»i-   • » t"  1 1 1  <  •   ■  >l  >|*-*  -t    1  - »« •  1 .  -  -  •  I   ut,  nr  il»- 
y  I  i     in  be  aiaregarded.     In 

in  r.  in  noticed  at  nun-  and  at  other 
times  |>c  nhec-ni  ;  and  thiamay  mean  either  that  tfaoaquinl 

is  teroporurih  be  - ad  imi  it  the 

time  unnoticed.     The  diplopia  hi  apl  to  be  persistent  and 

annoying  where  sqoinl  urrea  during  adult  life,  if 

-ml  in  tin-  squinting  eye. 


COLOR  VISION. 

None  of  tire  theories   ol  color   perception,  explained 
in    work.-    mi    physio]  l  bej 

are  of  much  icient 

bearing  on    ordinary  clinical    opbl  gy  to  jn 

repetition  here. 

Color  perception  is  a  more  the 

nervous  apparatus  of  vision  than  the  pe  ol  form, 

impaired  or  destro)  i  d  by 

ptton    i-    n  -i  vivid  at  the  center  ■•!  the 

which  point  tlic  n  tins  becomes  I.  --  sensitive, 

most  rapidly  lor  green,  R>r  red,  ami 

more  glowlj  lor  blue. 

tin- color  fields  resemble  the  held 

of  poll  r 
for  a  teat   object,  the   Hckle  "are   about   as   shown   Lu 


!■> 
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Fig.  13.  (farrowing  of  lite  field  is  to  In  ascertained 
with  colored  teste,  as  impaired*  field  for  form  i-  studied 
with  a  white  teal  object     rTemiebromatopBia  and  ooloi 

icotoma  have  bean  referred  I ]'■'::■-  96  and  I". 

The  appearance  of  objects  u  to  oolor  is  largely  a 

matter (»  contrast     Cuiumi  cixi<ni  i-  a  i-ur -  |ili<'n<im 

•  ii- » 1 1 .  probably  due  i"  contrast  Bftu  ptobn,  £yanopfta,  is 
usually  wmi  nnVr  the  extraction  ol  senil<  oataroot     The 


Pro.  II  -Plaldi  i-,f  vUion  for  colon  "f  ill.-  rtcbl  ■■>  p    rh«  howi 

fic-l.l  I  ifl    liiii-v   ihtil   ftil   rr.l,  iifi.l   Hit    bmkoitlUit 

Br  bum     '• " t i •  •  "nil.  i  r..r  form 

cataract  baa  Ions  given  an  amber  or  brown  tinge  t«> 
all  the  lijjdt  'Mi-  ring  the  eye  through  it ;  and  when  it  ii 
removed  the  lijjlit  Kenwto  have  1 1 1 ••  -  complementary  color, 
bine.  Ii'  the  other  ey«-  i*  -til!  iln-  .vat  nl'  mturaH,  :m<l 
therefore  continues  t<>  receive  the  amber  light,  the  oon- 
ir.  i- 1  niav  keen  the  bine  color  noti  ■■  able  for  leveral  weeks. 
But  if  the  other  eye  receiver]  onoolored  light,  die  I ►! •«•  - 
quickly  ray. 

Red  rUiuii.  or  etytltromgia,  ia  noticed  sometimei  after 

racl  extraction  or  after  exhausting  i  .  bnl  more 

frequently  aftei   prolonged  exposure  of  the  eyes  t->  l>ri  1- 

liant  illmiiiiiatiuii.  at.  in  hi^li  mountain  regions  and  upon 

the  Polar  snow-fields. 

Color   Blindness.— Narrowing  of  the  oolor   IS 
may  extend  t"  their  complete  extinguishment    This  is 


VOLOB   VISION. 


l\> 


Been  in  connection   with  severe  diseases  "t  the  ret 
optic  nervi  •  .  "r  visual  eentere,  and  oonstitutes  a  variety 

01  BOk>I  lililidi: 

afore  frequently  color  blindness  w  a  oongenital  defeci 

which    becomes  appareni   when  the  attempt  is  nude  bo 

(liKcriminat)'  certain  colore.     I  a  the  great  mass  of  cases  the 

onion*  in.pri  i'i  I'tly  [ii-nvivwi  an;  red  and  green,  this  Form  "I 

:  being  known  an  iwl-^rci-n   blindness.     Caset  OCOUI 

in  which  the  complementary  colore,  orange  and  bine,  >>t 

wand  purj.lt,  an-  not  recognised,  I >n t  these  varieties 

•i  color  blindness  are  very  rare. 

Something  of  tin  effect  of  solar  blindneea  may  bt  i>ro- 
dnced  by  viewing  object!  through  oolored  glasses.  Fhe 
till  -i. in  to  have  oolor,  bul  not  theii  proper 
colore, and  th<  change  i-  mast  noticeable  «itli  n 
i"  the  color  of  the  elan  used  i>r  it.-  complementary 
eolor. 

Congenita]  color  blindneea  cannot  be  cured  or  overcome 
liv  any  cooree  of  training.  It-  recognition  is  of  impor- 
tance in  connection  with  certain  occupations.  Inability  to 
recognize  red  or  green  maybe  extremely  dai  in  ■ 

pilot  or  railway  engineer.  Bat  on  the  other  hand,  persons 
who  have  imparted  perception  oi  color  learn  to  diMin- 
objects  by  their  shading,  and  often  excel  in  work 
devoid  of  color  but  requiring  the  exact  appreciation  of 
shading,  as  in  engraving,  or  judging  of  black  goods. 

For  practical  purposes,  the  defect  is  !■>  be  recognised 
liv  tin  //  nth  colored  wools.    Forthistheper 

eon  to  be  tested  -  given  certain  skeins  of  oolored  wools 
called  b  -i  -skeins,  and  required  to  select  from  ■  pile  "i 
miscellaneous  colors,  the  skeins  which  most  nearly  mati  li 
the  test.  The  ukeins  from  which  il"'  selection  w  to  be 
include  -dine  of  tin-  mme  rolot  as  the  test,  bul  of 
ter  <>r  il.  :  died  ••  match 

ns.M  With  them  ore  mixed  skeins  of  what  are 
known  as  "confusion  colore,"  colore  which  appear  t"  the 
normal  eye  entirely  different  from  that  of  to  kein, 

ret  are  meet  likely  to  be  I  by  the  eolor  blind  as 

nsembling  it.    The  first  teat  '  very  light  gn 
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to  be  matched  with  skeins  of  the  same  hue;  and  such 
skeins  the  normal-sighted  will  select  without  hesitation. 
The  color  blind  will,  however,  {>hicu  with  this  a  sage 
green,  red,  very  light  brown,  or  gray.  With  these  may 
also  be  placed  some  of  the  match  skeins.  Or  the  person 
tested,  while  not  actually  placing  the  confusion  colors 
with  the  test,  may  pick  them  up  and  consider  them  as 
closely  resembling  it.  Some  of  the  confusion  skeins,  as 
the  sage  green,  indicate  an  imperfect  perception  of  color 
short  of  complete  color  blindness. 

The  first  test  is  to  detect  the  existence  of  color  blind- 
ness of  any  kind.  A  second  test  shows  whether  it  is  red 
blindness,  or  green  blindness.  This  test  skein  is  of  light 
pink,  and  should  be  matched  by  darker  skeins  of  rose 
pink.  But  the  red  blind  will  incline  to  place  with  it 
dark  blue  or  purple,  while  the  green  blind  will  choose  the 
confusion  colors,  dark  gray  or  green.  A  third  test  skein, 
used  in  confirmation  of  the  results  obtained  with  the 
others,  is  a  bright  red.  In  red  blindness  it  will  be 
confused  with  dark  greens  or  browns.  In  green  blindness 
it  will  be  confused  with  lighter  greens  or  browns. 

Complete  color  blindness  is  rare,  but  incomplete  color 
blindness  is  quite  common.  Among  males  about  4  or 
5  ]>er  cent,  fail  to  match  accurately  the  test  skeins, 
but  among  females  only  one-half  of  1  per  cent,  make 
similar  mistakes. 

For  positions  in  which  colored  signals  have  to  be  used 
and  olwyed,  nothing  less  than  perfect  color  perception  is 
admissible,  l>ccause  even  those  whose  color  perception  is 
but  slightly  below  the  normal,  will  err  in  quick  decisions 
as  to  signals  seen  through  fog,  snow,  or  smoke,  or  when 
in  rapid  motion. 

Other  methods  to  test  the  power  to  recognize  colors  are  : 
the  placing  of  colored  squares  or  colored  letters  ujM>n  a 
black  background  and  determining  the  distance  at  which 
the  colors  can  be  recognized.  Or,  in  imitation  of  the 
signals  in  ordinary  use,  a  lamp-flame  at  a  considerable 
distance  from  the  eye  may  be  covered  successively  by 
glass  of  different  colors.     Or  letters  of  red  and  green  may 
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be  placed  on  .1  gray  background,  when  by  a  oolor-blind 
cither  il"-  red  or  tin  will  not  i«-  not  i  9  I 

Tli  of  pi ."  tii  il  w  lue  priocjpallj  in 

ting  small  central  color  scotoma,  and  lot  confirm- 
ing ill'.-  Faults  hi'  ili«'  testa  with  <•••]•  »r.-«l  \s<».|> ;  or 
in  demonstrating,  i"  thorn  no(  familiar  «itti  < - .1 « .»  blind- 
111  --,  iln-  justice  "i  ded  ed  on  t i » « •  w "  l  I 


PAIN. 

Pain,  although  i»  symptom  t"  which  sttenl  1  tty 

certain  '•■  I  by  'In-  patient,  is ii I  «lii<-l>  it 

i-.  often  difficult  i"  ^'<i  ;i  neat  and  accurate  " 
\-  in  its  severity  the  manifestations  "•  the 

[Kirt  i't'  'In    patient  are  luit  an  imperfect  guide.     I  >n>- 
patient  m  ttle  oompliinl  "t  pain  that  has  enl 

proventod  sleep,  while  anoth  ir  nuioifc  1    gn  at  ex<  itement 
over  pain  "'  v*  tj  moderate  severity      Then  lame 

morbid  process,  running  in  other  respects  the  eatni ant, 

will  in  one  case  can  c     ivorc  pain  and  in  another  very 
little.     Sn  thai  the  rymptoiu  cannot  be  regarded  ;i>  indl* 

Cfltil  rarity  Of  ill''  disease  '-aii-iii"  i'.  a-  ."iiii 

with  nmilar  attacks  in  otn  ns.     Even  in  a  given 

le  1"  parj  ".  ithouj  clot  t"  the  i 

ran  of  the  disease,  although  generally  its  n 

na ait  nmy  i'  ;l'm  of  iiii|in>veroent. 

Different  perrons  describing   pain  of  ill-  kind 

<lifl'<  in  tin-   I. Tins   the}   empjoj  I'i'T- 

-    with   hiu'Ii  'i'-'-ri|i:i"ii-    i-  necessary 
to  their  proper  apprt  1  iatkm.     in  II  to 

ii-.  ■■     .1  the  patient  to  describe  bia  pain  in  more  than 

Smarting  and   Burning;    The    Feeling  of   a 
Foreign  Body. — Pain  described  as  of  this  kind, 
ho  usually  regarded  as  do*  to  conjonotivitia.     Borneo' 
id.-  pntient    «ill  only  characterise  it  a-   the  feeling  of 
nir  in  tin  Ii  ia  liabk  i"  vsrj  greauj  in 

rily.     I<  is  aggravated  by  dust, exposure  t"  air,  Ught, 
or  beat,  <T  by  the  use  or  moven  the  eyes. 


52  SMARTING   AND  BURNING. 

If  <lue  to  an  acute  conjunctivitis  it  will  be  accompanied 
with  noticeable  hyperemia  of  the  conjunctiva.  But  if  it 
arises  from  chronic  inflammation  the  conjunctiva  may 
appear  paler  than  normal. 

Such  pain,  usually  slight  but  sometimes  severe,  may 
follow  the  use  of  cocain  even  in  the  normal  eye,  being 
noticed  from  one  to  four  hours  after  the  use  of  the  drug. 
It  may  also  be  produced  by  the  use  of  atropin  or  one  of 
the  other  mydriatics,  in  patients  who  have  an  idiosyncracy 
toward  these  drugs.  A  common  exciting  cause  is  eye- 
strain, |»rticularly  beginning  presbyopia  in  persons  who 
are  trying  to  continue  to  work  without  glasses.  In  such 
eases,  there  is  usually  hyperemia  at  the  time  the  pain  is 
felt,  but  this  may  not  be  noticed,  and  only  the  pain  com- 
plained of.  Such  pain  may  also  be  due  to  a  foreign  lx)dy 
in  the  cornea  or  conjunctival  sac,  or  to  the  misplacement 
of  an  eye-lash. 

Stinging  is  a  terra  which  may  be  used  to  describe  the 
same  sensation  as  is  frequently  called  smarting  or  burning, 
and  will  then  have  the  same  significance.  Or,  it  may  be 
used  to  indicate  a  totally  different  form  of  pain,  a  sudden 
lancinating  pain  due  to  cramp  of  the  ciliary  muscle,  or 
neuralgic  in  character. 

Aching  may  lw  a  sort  of  extreme  spontaneous  sore- 
nesses in  inflammatory  disease  with  swelling  and  tension 
of  sensitive  parts ;  or  it  may  be  a  nerve  pain  of  the  same 
character  as  headache,  sometimes  described  as  "a  head- 
ache in  the  eyes."  The  inflammatory  ache  may  be  spoken 
of  as  burning,  especially  where  there  is  conjunctival  or 
corneal  disease  present.  Its  significance  is  mainly  as  evi- 
dence of  severe  tension  of  the  parts  from  inflammatory 
exudate.  It  may  be  severe  in  corneal  disease,  but  is 
more  apt  to  be  severe  in  iritis  or  pyelitis  or  glaucoma. 
Aching  of  the  eves,  independent  of  inflammation,  most 
frequently  arises  from  eye-strain  ;  but  sometimes  through 
choroidal  congestion,  and  sometimes  through  cramp  or  tire 
of  the  ciliary  muscle. 

Neuralgic  Pain. — This  may  be  described  as  shoot- 
ing, aching,  or  burning,  and  may  be  a  manifestation  of 
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r  functii  nal  or  amnio  nerve  disease.    In  cases  of 
ophthalmic  toeit  r,  oi  othi  t  serious  disease  of  the  ophthal- 
mic branch  of  the  fifth  nerve,  ii  i-  liable  to  be  axtren 
seven-  and  ]« i  and,  in  nioh  cases  it  requires  can 

to  discriminate  between  pain  bavins  Buch  an  origin,  and 
thui  which  might  !»■  attributed  t<>  the  inflammatory 
litions  usually  preseni  in  such  e  i  • 

Fulness  or  Discomfort  of  the  Eyes.— Manj 
of  eye-strain  preseni  more  or  leas  oonstandy  thia  symptom 
or  sensation,  onlj  ally  rising  into  an  actual  neod- 

aobe. 

Aching  Outside  of  the  Eye.— It  is  frequently 
d  i".  the  patient  that  the  eyes  are  free  fow\  pain, 
hut  that  there  is  aching  or  pain  back  of  them.  This  fre- 
quently means  that  the  pain  is  really  in  the  eyeball :  and 
not  upon  it-  aurfitce  or  in  the  lids  ;  that  it.  has  a  different 
location  from  thai  produced  from  something  getting  into 
iye. 

15m,  in  some  cases  it  mi  tea  fair  bo  refer  iiicfa  pain  to 
the  region  of  the  orbital  muscles  or  their  nAtsenments. 
A nv    severe   pain  affecting  the  eyeball  h  likely  1.1  Im- 

rred  (<•  adjoining  parts.    Thus  is  glaucoma  or  i 
the  pain  may  be  complained  of  a.*  situated  mainly  in  the 
brow  "i"  cheek,      in  such  cases,  however,  'l»'  history 
generally  shown  thai  it  started  in  the  eye  anil  th< 
in  the  adjoining  parts. 

Headache. —  It  ought  t<>  be  universally  recognised 
that  oyc-strain  is  the  common  cause  ol  headache.  Lsidc 
from  iroduocd  by  fever,  toxemia,  and  organic 

of  the  brain  and   its  membranes,  cyo-stiali 
almost  invariant]  In  the  production  of  headache. 

The   bcadachc  of  eye-strain  is  not  of  any  special  char* 
acti  r.   It  may  be  constant  or  intermittent ;  slighl  or  severe, 
felt  only  "ii  the  use  of  the  eves,  or  fell  after  their  use, 
continuous,  or  recurring  irregularly,  or  at  certain  intei 
It  i*  aggravated  by  many  oth  .  such  as  hui 

exhaustion,  cxpnuiin     i  beat  or  cold,  or  indigestion ;  orH 
may  irely  independent  of  other  influcncei      In 

irity  of  ce  train  is  not  the  only  factor  in  the 
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produi  tion  of  hcodw  in  ,     Bui   il  maj  be  tl nlj  footer 

of  practical  Importance  because  ii  alone  con  be  removed, 
and   iis  removal   "ill  give  relief.    8uch  headaohca  an 
Kills  ii-ii  in  the  1 1  •  - 1 1  <  - 1 1 .  temporal,  or  occipital  regions, 
I!. in  lv  arc  ill-  \  m ■  ■- 1  w  i  ere  in  we  vertex. 

Loss  of  sensibility  to  touch  results  from  dim  e 

ui'  the  - k  in- 1  .  trunk,  or  peripheral  branches  of  i'"-  RA.li 

nerve.     Ii  is  often  not  noticed  bj  tl"  patient.     It  ia  dia- 

rcd  by  comparing  the  sensibility  or  on<  eye  with  that 

of  the  other,  aa  by  i Jiiue  one  cornea    tnd  then  the 

other  with  a  pledget  ol  absorbent  cotton  rolled  up  to  a 
point.    The  extent  ->i  tin  reflex  produced  !>;.  the  touch 

i>r  tic-  roii i i  tin   roi-nea  i-  to  i»-  noted,  as  well  aa  the 

distinctness  of  sens  ition.      Decided   diminntion   in   the 
of    the   cornea    is    (bond  in  connection  with 
malarial  neuralgia  (bron   i-n<i,  in  herpes,  where  it  may 
cisi  with  intense  pain,  and  in  glaucoma. 
Absence  of  pain  ia  notable  In  ftotne  di    t      where 
it  might  be  expected  to  be  present    Thus,  severe  inflam- 
mation of  the  optic  nerve  and  retina,  or  plastic  inflam- 
mation of  id.-  i  iion.iil.  may  nm  it«  course  without  giving 
to  any   pain   whatever.      Iritis-   in  u-ually  oxtronuly 
painful,  but  some  cas>     ire  quite  tree  from  pain,  until  the 
listed  for  man}  days  or  weel-;-,  and  lia-  ■  au-.-d 

the  firm  adhesi F  the  ins  to  the  lens  over  a  largi    pari 

of  the  surface  of  ■  I      irad  ia  ouiti  painless,  and 

eomplainta  "('  pain  about  the  eyes   mould  always  sue 
in  old  persoua  the  possibility  of^aiM-nuia.  (St  <  Imp.  XV.) 


(II  A  PTER    III. 


EXTERNAL   EXAMINATION  OF  THE   EYE;  OBLIQUE 
ILLUMINATION;  THE  PUPIL. 

Tub  examination  of  the  eye    honld  begin  by  careful 
the  Kittani  neigbborin  n  :i  good  light 
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faring  with  them.     Tlii-  infection  mi  with  tin- 

I!  I  closed,  aft<  rwanl  continuing  with  then  opoo,  and 
.-lniiilil  include  careful  comparison  "f  tin-  iw<>  si.li  -  of  the 
face.  The  li'l^  may  present  some  congenital  deficiency 
— ooloboma  of  the  li'l- —  which  may  leave  part  of  tlu 
eyeball  continuously  exposed.  Ii  m  li'l-  be  of  noi 
formation,  inability  to  clow  tbam  entirely  will  1><  due  to 
I.,  of  power  in  tin  orbicularis  mueck  Tin-  !•-  liable 
in  arise  from  disease  ofthi  facia]  nerve.  The  portion 
distributed  to  the  orbicularis  is  Ircgnently  involved  with 
disease  ol  t li<  oculomotor  norvo  without  the  involvement 
<if  nilicr  portions  of  the  seventh  it  (m  i;il  nerve. 
Prominence   of  the   Eyeball. — Pushing 

•  ■i  the  eyeball  causes  separation  of  the  lids,  and  i-inkinn 

•  •mI yeball  in  the  orbit  between  the 

liil-.     (  )|m  oing  '.In  ranee  of 

protrusion,  while  narrowing  -i'  the  palpebral  fissure  pro- 

I  unking  ■•!  the  eyeball  in  the  orbit     The 
actual  prominentx  of  each  eye  should  !"■  can  fully  ni 

!••■  of  the  ••'  oter  of  the  cat  aes  i-  measured 
with  the  exophthalmometer.  This  is  plaoed  againsl  the 
r  margins  of  the  two  orbits,  and  gi\  ea  the  number  of 
mm.  that  the  o  rnes  idvances  in  fronl  of  the  line  joining 
these  two  points.  The  simples!  form  of  the  instrument, 
ill.'  pi  ter,  consists  of  i  Rat  scale  hollowed  ""i  for 

ili>'  prominence  of  the  nose  and  eye.      \i  either  end  are 
inilliriu'i.  running  the  long  way  of  the  prop- 

tometer.    Tire  scale  is  pness  I  against  Un  oul  r  angles  of 

ili bits.     Then  sighting  along  the  parallel  lines  of  Ihe 

mum  il.  ii  i-  noted  where  on  the 
ili     most    prominem    point  of  the  cornea   teems  to  falL 
The  protrusion  of  tin  •    rm  i  in  front  of  the  line  joining 
the  outer  ;in  ■  the  "rl.ii   varies  from  8  in  20  nun. 

condil  ions. 
The  lushes.— 'I'lie  petition  nnd    r  ol    the 

lashi  Id    be  noted.     A    marked  deformity  of  i  ln- 

individual  cilia,  ineipiulity  of  length,  and  displacement 
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generally  indicate  long-continued  inflammation  of  tho 
margin  of  the  lids.  Considerable  diHplaoemeni  of  tho 
row  of  lashes  inward — trichiasis  -or  nnular  displacement 
nt' tin-  whole  lid-margin,  to  thai  the  lashes  turn  In  against 
the  eyeball  -entro] i  —commonly  indicates  chronic  din- 
it  oonjanoth  i.     Displace nl  of  the  lid-mai 

■  •iitv.Lir-- 1  — ••i-tnijii.iii — may  arise  from  cicatricial  com 
ii..n  of  the  skin  of  the  lid,  or   from   relaxation  of  the 
orbicularis  mu 

Oocaaumally  the  cilia  in  found  to  Bappoii  Dili  Of  ova 

■  it"  the  /"• 

Movements  of  the  Lids. — The  lids  may  exhibit 

involuntary  move tit,  from  Blight  fibrillar  twitching  in 

tin'  middle  >>r  temporal  portions  of  the  lower  lid  to  :i 
general  Bpasra  (blepharospasm),  which  may  prevent  their 
being  opened  rot  a  considerable  period  of  time,  It  is  to 
be  noted  whether  the  patient  can  open  the  lids  to  the 
minim!  rxtnit.  ami  equally  00  tin-  Mvu  sides.  If  iml. 
ptosis  is  present,  and  it  should  be  observed  whether  the 
tendency  of  the  lid  to  droop  can  be  overcome  by  increased 
muscular  exertion,  and  whether  ii  depends  on  bindine 
down  of  the  lid,  or  apparent  loss  of  muscular  power.  If 
the  inability  to  raise  the  lids  appears  complete,  the 
^■•oii  should  notice  whether  the  attempt  to  nii«-  them 
i  any  retraction  of  the  upper  lid,  Just  beneath  the 
brew.  \n\  retraction  at  this  poinl  indicates  some  power 
in  the  elevator  of  the  lid.     If,  however,  the  movement 

■  it"  the  lid  depends  entirely  upon  the  muscles  of  the  brow 
and  forehead,  special  effort  to  raise  it  will  be  attended 
rather  by  the  obliteration  of  anj  groove  in  this  situation. 
Where  it  hi  suspected  1 1  >:i t  paralysis  of  the  elevator  la 
pretended,  thia  groove  should  be  watched  while  the 
patient  is  directed  t<>  look  upward, 

Lbnormd   retraction  of  the   lid.-   and    failure  of  the 

upper  lid  to  follow  the  movements  of  the  eyeball  when  it 

is  tamed  down  ire  signa  of  exophthalmic  goitre.     It 

-in, u|, 1    In-  remembered  that    the    instillation  "f  cocain 

,|  retraction  of  tl"'  lids,  sum  I  physo- 


bx  bxauis  i.'.  r/iK  an       ' 

.mi- ••-  r                            dI  in.    I.. wit 
ImI, 

Whan  ii.    lid     bavc  been  opened,  tlie  no               tbi 

inml  pum  lim  d,  :in>l  whether  the 

.1     UWttV,    "I     IK  CUIIlllltltC    lit     I  Ik- 

Motility  of  the  Eyeballs.-  Tin*  will   frequent^ 

liml  to  I  lib)    I-.      ■!•■  .-i:»|  ti -t.-  il-    ■  i  1 1  ■•■  J   iii  *    I  ■.  1 1 . 

l<-r    N*  III.  I  nit   il   -In  nil.  I  .il-.   Im    i    ui    i.li  rril  in  I  In-    mm  in. 

inn.     Till  patient  :  bed  to  lixik  in  rliffi  r 

.mil  tin1  movcim  ".  ii'  li'  il, 

i  be  i.  queated  in  i ■■■  hi-,  .ii  (In-  oiid  ••! 

a  pencil, held  ;i  balf-raeter  in  fi  'I  moved 

into  ililll  ii,  ...  Iiile  tin-  hiir- 

.   observes  whether   ImI  i  en      properly  fid  low  il   in 

:ill  directiona,     Esp ■■  I  dl)  kIhhiuI  il  !"■  noticed  wild 

steadily  fix  ii|kmi  il  near  the  limits  of  the  viKiial 

field,  or  whether  the)  liere  begin  to  oscillate — on  indica- 

i  ui'  weal  in-  muscle*  liroiiL'lil  into  i 

The  pencil  should  then  lw  held  directly  in  front  of  (ho 

■  linl.-  lower  than  the  <•;. ■  -  and  gradually  brought 

•r,  until  ii    u  so  i  low  that   the)  can  no  I 

turned  in  enough  to  enable  both  to  fix  upon  it.     This 

ie  power  of  convergence.      '<  I    be  near  point 

eyes  remains  tixi-i!  nj the 

I  mill  the  otlier  turn*  nutwanl.     With  normal  eon- 
enee  tlii  only    w Inn    the    fixation-point    i 

brought  within  (bur  inchc*  of  the  eye.     The  inability  to 

ate   these    Mini  ntr-    |Biini-    in   weakness  of   the 

h  movements  depend. 

Evcrsion  of  the  lids  i-   rennired  for  their  complete 

examination.    The  lower  lid  is  turned  out  by  placing  a 

up mi  tin-  skiii  in:n-  ii-  free  margin,  and  drawing 

the  I  d  down  with  :i  slight  pressure  of  the  finger- 

tip,  the  eye  being  at  tlie  sarin  time  rolled  strong))  upward, 

A  lift  ill.   finger-tip, changing  tin    direc 

ii-  I.  nf  the  tracti<  in  succeaBton  all 

.-i  the  lower  rac  of  the  conjunctiva. 


M 


KSION  "i    rill-:  UDS 


Km  i  i  i;  i  the  upper  li<l  is  really  s  folding  of  the  lid 
upon  itself.    The  method  of  doing  it  m«  l><-  nndi  i  itood 

I'n.m    Fig.  II.      Tin-    lid    must    lii   i    be   drawn    nut    from 

m  Hi  nil  ill.-  brow,  fax  enough  to  give  room  for  the  fold* 
inj».  On  this  Boooonl  the  eje  mart  l"-  turned  strongly 
down,  the  patient   looking  a(   the  Boot  tlii.nii_-l.niu 

whole  mimpuUti I  thus  the  elevator  of  the 

upper  lid  is  relaxed.  The  taehee  and  lid-margin  are 
liciitlj  seined  between  the  thumb  and  forefinger  and  tin- 
lid  drown  gently  oul  and  down,  at  shown  in  fig.  14. 

Witli  the  other,  hand,  tl nd  of  s  probe,  lead-pencil, or 

mateh-sticft  u  placed  against  ti» 
lid,  just  above  the  upp  t  mi 

,i  o  irtilagD  |  and,  while 

by  get pi  ••■  u  -  with  its  point, 

the  lid  is  kept  from  dipping  up 
iii.il.  i-  the  brow .  the  ten  ion  is 
relaxed  :d  the  margin,  and  the 
.1  |it  up  es  shown  by 
:i:i  . inttcd  line,  until  tl"'  cartilag- 
inous portion  lies  in  1 1 1 « -  position 
shown  bj  the  broken  lines,  foldi  d 
over  i"i  the  retrotanal  pari  of  tin- 
lid,  fairly  everted.  To  retain  it 
in  this  position  ii  i-  only  needful 
to  keep  the    free   margin   well 

pressed  hack  against  the  lid  ;   the 

stiffness of  the  normal  cartilage  "ill  keep  the  lid  from 
unfolding  and  slipping  back. 

The  critical  point  in  this  little  manipulation  i-  when 
the  tension  made  by  thumb  and  finger  is  relaxed,  and  the 
(bldii  pled.     If  ai  this  time  thepatienl  looks  up, 

the  probe  is  placed  on  the  cartilage  (instead  of  at  it^ 
upper  margin),  so  that  pressure  of  the  probe  prevents  the 
sweeping  over  and  turning  not  of  tin-  oartilagi ,  the  evor- 

l    the  lid  is  thickened  and  the 

oartilage  rounded,  an  by  chronic  inflammation,  it  becomes 

diftieult  to  evert  tin-  upper  lid.  and  sometimes  impossible 

rted.    \\  itli  u  normal  lid  and  me  lull  co- 
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operation  of  the  patient   in   looking  steadily  down,  tli<- 
don  in  easj  and  pninh  •-      The  bcginni  r  should  olaoi 

tllC   priilx-   jiImiiii    |i:ir.illrl    with    llic    ii|>|><  in    01   thl 

cartilage,  when  ii  i  in  remain  until  thi  m  is  fully 

u<-iv)in|iliKlii'<l.  The  expert  will  often  dispense  with  mi 
probe  altogether,  using  the  tip  of  :i  Bnger  instead. 

[mpeotion  of  th<         ri    I  lid    reveals  the  state  of  the 
conjunctival  vessels,  the  smoothness  or  roughness  of  the 
tee,  the  i  cistenei  and  oh  iraoter  of  exudate .  the  p 
ofa  foreign  body,  or  the  localized  grayish  disc 
tion  of  chalazion,     [toughening  of  tlie 

il    do    ii   ;l    ftpn     II  flXUll   (in     ■•  •::.  i.,l   -ul>- 

Btence  of  the  con 

tively   uniform   like  thai  of  mid-paper,  Is  often  called 

nutated  It  is  entirely    tliffbrout    from    true 

■_-i  inahu  i  ■  injnoetivitta  "r  trachoma,  in  ■  hick  the  protrud- 
ing masses  are  larger,  and  i  i  in  an  abnormally  red. 
thickened  conjunctiva,  like  small  grains  of  partly  cooked 
sago  or  tapioca.  Bean  ma}  also  be  (bund  on  the  lids,  bnt 
a  normal  tack  of  vessels  near  the  center  as  compared  with 
the  redder  ends  of  the  lid,  caused  by  the  pressnre  ofi 

should  not  If  misunderstood. 
Eversioo  of  the  upper  li<l  usually  does  not  expose  the 

■  •  upper  sac  of  the  conjunctiva.  I'"  examine  the 
retrotarsal    fbkl    it    may   '»•   neceeaary  !■>   turn   the 

riy  down,  bold  the  li<l  aw  13  fr  im  the  globe  without 
everstoD,  and  look  up  into  the  sac  from  below.  For  tliii 
porpo  form  >ii"  li<l  elevator  is  neceasaryj  Buck  i 
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shown  in  Fig.  15.     Th jge  of  this  instrument  is  gi 

in  inuated  I  'tween  the  lids,  and  I  x    upper  lid  retracted 
with  it, and  held  awav  from  the    reball.     It- 

■  necessary  for  tlie  inspection    if  the  cveball  itself,  as 
oung  children  who  resist  the  examination,  or  when  :is 
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after  injur}-  or  Iii  purulent  conjunctivitis  the  swelling  of 
tin-  lid  prevents  ii-  norma]  opening  or  avoraioa. 
The  study  ol  the  intm-ocular  tension  is  described  in 
iter  XV. 

HYPEREMIA. 

Hyperemia  about  tlti  eyes  may  involve  one  m  more  of 
three  distinct  vaacubu  regions.  The  Aral  ->\  these  ia  the 
lid-margins.  Redness,  usunllj  with  swelling,  of  the 
lid-uiargins  ir-  symptomatic  of  inflammation  in  1 1 •  •  -  hair- 
follieles  or  glands  of  these  portions  of  the  lids,  and  usually 

e leotion  with  ohi i ngcftion  or  inflamma 

i r  the  conjunctiva.  Where  raah  hyparemia  ia  per- 
sistent or  froapentlj  ocean,  some  persistent  cause  should 
\»  gonght.  This  may  !»•  ;i  tendenoy  to  catarrh,  affecting 
ili-  conjunctiva  in  oommon  with  other  mucous  membranes, 

siri  wiili  iii<  -..-•-. 1 1 1 •■  1  .-trniMi'ii-  diathesis.  More  com inonlv 
it  is  a  persistent  congestion  doe  t.>  aye-atrain. 

Hyperemia  of  the  conjunctiva  a  without 

:ins  considerable  diaoharge.  Then  is  inoreaae  in  the 
and  appan  nl  number  of  vessels,  and  general  redness  of 
the  membrane.  The  conjunctival  vessels  oome  forward 
(roan  the  bottom  of  the  ooniunotival  oul»dc  poo  above  and 
below  the  eyeball.  Here  the  largest  trnnhs  become  via- 
ible, dividing  as  they  paw  forward, some  to  i»-  distributed 
bo  tin'  bulbar, and  some  to  the  palpebral  conjunctiva  and 
subconjunctival  tissue,  subdividing  and  growing  smaller 
:i  thei  approach  the  oornea  and  free  maisiu  of  the  lids. 
The  tissue  i"  which  this  system  of  vessels  i-  distributed 
ia  thickest  at  die  oul-de  sac,  and  thins  out  forward, 
especially  on  the  globe.  Hyperemia  of  this  system  of 
!■  therefore  shows  tlie  u  reateal  increase  of  redness  in 
ili«'  retrotaraal  region,  tin  redness  baling  out  into  the 
normal  color,  as  we  ir«l  touanl  tin-  cornea  or 

toward  the  free  nocuginofthe  lid.    The  increased  radi 

ipparenl  haex  from  the  cornea  in  the  region  of  the 
of  04  ular  hyperemia  is  represented 
in  Fig.  l<i.     It  i-  s V<  i [iunt I v  noticed  in  acote  general  dis- 
ease.   It  may  In-  pn  -nt  -.villi  fever  from  any  causa,  and 
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attends  certain  diseases  such  as  mettles.     It  may  be  pro- 
voiced   bj  ••  I"  mi  atmospheric  irritant,  such  as 

,  smoke,  irritant  gases,  eta  [l  BWJ  mark  the  first 
effects  ••>  a  specific  irritant,  audi  m  the  virtu  oi  gonor- 
rhea.    It  may  If  reflex,  Be  Brora  irritation  is  tin-  nose,  or 

!m  produced  by  a  foreign  body  imbedded  in  tliocoiv 

:;i!  Bcratehing  the  lid. 
Localized  Conjunctival  Hyperemia. — Prolonged  ex- 
posure to  the  light  and  tin  In  ol  tin  sun,  especially 
reflected  from  surfaces  of  white  sand  or  water,  or  to  the 
light  and  In  at  of  a  lw*t  tire  is  liable  t<.  produoG  hyperemia, 
Bomotimea  with  swelling  --t  the  part  of  the  conjunctiva 


1.,       I  ill'  ■      i      |. 

■  'llll  I 


•  of  phljro- 


I,  i  xposcd — that  is,  the  conjunctiva  of  the  globe  in 
a  triangular  area   to   the  outer  and  inner  DM 

'M -a. 

Hyperemia  aflccting  some  particular  portion  of  the  coo- 
lie globe  and  the  adjoining  inner  Burmese  of 
ially  « I11--  to  traumatism,  or  the  onntai 
some  chemka]  irritant  or  hi  inee.     Portions  of  the 

lower  oul-de-eac  arc  mosl  liable  to  be  thra  aflected. 
I! .,,..:.  acterised  bj  the  enlargemenl  of  the  - 

running  from  one  partof  the  cuMwsti  forward  upon 
the  globe,  usually  to  the  corneal  margin  and  Bometimea 
nclin  ■  upon    he  cornea,  i-  ol  of  phlyctenular 

aae.     This  form  is  represented  in  Fig.  I". 
Pericorneal  Redness. — Ii  t  witii  conjnnc- 

tival  which    i-   most  pronounced  si  tb 

ri|ilt  be   sclera,  and    fades  out  tu  the  cornea   is 

ed,  is  tin-  redm  --  due  t..  tli"  01  ai  of  the 

minute  vessels  which  i  neirele  the  cornea  in  the  scleral 
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<■!.(■  ;•  ii.,  tnd    l'wriii-li    In    (In     iimi  v;i-,  nl.ir   OOTUQfl    a    large 

pari  01  its  nutrient  supply.    Tin—  ire  supplied 

mainly  by  the  deep  arterien  ami  uriiply  inainl\   into  the 

■  I.-.  |>  vi  in   of  ill'-  eyeball,  although  the; i  tomom  i 

with  tin-  peripheral   loops  of  the  conjunctival   vessels. 
Thoy  have  intimate  connections  with  the  vessels  of  the 
ind  the  ciliary  body      Normally  they  on  quite  in- 
visible; but  when  dilated  they  canto  s  distinct  pink  or 

.  more  or  V ■-■ mpletely  encircling  the  cornea 

and  from  'i  i"  6  mm.  in  width  (Fig.  18). 

Suoli  ■'■-!■■  i  ■  ('-:.'  i    Indicative  of  fafiammation  of  the 
cornea  r  ciliary  body,  or  all  of  th<  e      When  evcre, 


■  ■••rin-iil  ujrp*r 
einlo. 


I'll..  I'.i— Kni.H-.-i.l  fain  in 
i-linxm-  irUm-uum 


it  involve  tlu;  whole  eircle  of  vessels,  but  may  be  moat 
one  direction. 
It  h  a  voluobk  symptom  pointing  t"  ■  foreign  ImmIv  in 
the  cornea,  when  Bnoh  foreign  body  has  been  lodged  there 
In  corneal  nlom  tin  pericorneal  redness 
.  similar  relation  to  the  seal  of  1 1  .•    lesion.     In  iritis 
an  incomplete  one  of  pericorneal  redness  indicates  a  j » »r- 
tion  of  the  iris  in  which  the  inflammation  bos  bees  more 
violent  and  subsi  lee  mora  slowly,  bucIi  an  incomplete  /one 
In-iii);  usually  Been  during  the-  decline  of  the  disease. 
Deep  Hyperemia  of  the  Sclera. — This  maj  oon 
oeral  enlargemenl  of  the  vessels    thai  run 
comparatively  Btraigbt  toward  the  comea,  and  which  lie 
deep  in  the  tissue  :  in  contrast  to  the  conjunctival 

mora  tortnona,  and  move  freely  with  the 

conjnnetiva  when  this  is  rubbed  shout  with  the  lid.    The 

involvement  of  the  scleral  inflammation 

i>r  congestion  ••('  tin-  inl  all. 

Another  form  of  scleral  i  is  that  in  which  tin- 
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smaller  vessels  over  one  or  more  isolated  |.;ii<li.     ..I  ••  I 
are  involved  along  with  the  hi rai^hl  I.-i •••.•  trmtl     ••>  Ihiil 
regwm,  giving  a  patch  having  :i   pink    or  1J11  |«  i  j ■  1 1 r  | •  1 1  I ■ 
red  color.     This  appearance  indicate-,  :i   Im-nl  iiiII.iiiiiiih 
tion  of  the  sclera. 

Enlargement  of  the  Scleral  Veins.     Ivilinr' < 

of  the  scleral  veins  (Fig.  19)  is  still  another  Hum  "I  lii|«  i 
emia.  The  principal  trunks  of  tin-'-  v<-. ■>  I  rim-ij""  ' ■  ••»•• 
the  scleral,  4  to  10  millimeter*  Iwk  from  llw-  •■"•■»  '•' 
margin,  and  pass  backward  over  * li«-  plohc.  <  >n-  ••>  iimih- 
of  them  can  usually  be  detect) -d  in  tin-  imini.il  <\'  In 
the  condition  now  referred  In  ihev  become  j'H.iiIa  hi 
larged,  prominent,  ami  conn- ih  i|  mm-  Willi  aii»llei  hv  h 
a  network  of  large  vessels  sniTniindin"  lln-  h.uhm.  n  I  ■  •  ( I  •  - 

distance  back  from  it.     This  kiln  I  ••(   \<  i -fniifi  -linn 

is  indicative  of  chronic  iucrcsi.se  of  intra  ocular  l«n  ■mri 
glancoraa. 

Mixed  Forms  of  Hyperemia.     Tin-  i \  | »»■  -:•  1  mw 
ties  of  hyperemia  above  ihwrilntd  are  nlb-n  •■•'•'  ",  Iml   in 
many  cases  two  or  more  of  ihcm  lire  blended  liu'i-llni 
Thus,  a  foreign  body  in  tin-  iiirm-a,  by     er.ilehmp.   the 
palpebral  conjunctiva  and  by   reflex  mllm-iiee,  will  pi" 

due*  an  active  hyperemia  of  flu-  eoiiji livii,  while  iln 

presence  in  the  cornea  for  a  lew  Imnr-  will  a  I  <i  |d\e  lie 
to  hyperemia  of  the  pericornral  stone.  Seven-  inlin,  |«n- 
ticularly  in  its  early  stages,  is  likely  In  In-  ncciimpauicd 
with  conjunctival  hy]iereiiiin.  flbiiieiuiiii  in  il  •  iiillimiinii 
tory  forms  includes  an  inilaiiiinalioii  of  I  lie  iri.i  mid  a 
marked  pericorneal  nine  of  enlarged  capillary  vcimcIi,  In 
general,  any  severe  inflaiiiiiiatioii  will  probably  ran  ie  mniic 
extension  of  hyperemia  hcynud  I  In*  ln«*l  ol  vessels  wlinc 
involvement  would  be  typical  of  I  lie  disease. 

SWELLING. 

Swelling,  being  due  to  the  increase  in  tile  size  of  1 1n- 
vessels  or  the  escape  of  exudate  from  ibeiii,  is  necessarily 
closely  allied  to  hyjK>reini»,  but  either  may  c\inl    with 
out  the  presence  of  the  other  lieing  noticed. 
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Swelling  of  the  Lids. — li  irill  be  remembered  thai 
iIh   nwUolat   litrot  «>r  tin-  lids  furnishes  one  of- the  com 
dioq localities  for    erou    exudation  in  ohronii   renal  (Us- 
ed  B,  Or     ill    Mote    ^<ihi:i!    edema    iVnln   am    cause.       Tin 

extent  "!  the  wolfing  in  well  cases  varies  with  th<  effect 
nf  gravitation,  aooonliDg  to  variations  in  tho  position  of 
the  patient,  being  greatest  after  lying  down.  Groat 
swelling  of  the  tide  rum  result  from  emphysema,  due 
commnnl]  undi  ox  the  noae.    The  infiltration  by 

ait  u  recognised  by  the  softness   ind  crackling  <>t"  the 

ie  under  pleasure,  and  increase  of  swelling  by  l>l" 
the  d< 

In  other  case   gi  neral  Bwelling  "i  the  lids  is  infiamm> 
ton  ;  and  the  focus  of  the  inflammation  c  lui  ing  il  may  I" 
either  in  the  lids  or  in  tin    neighboring  structures.     A 
mtv  small  fboua  of  inflammation  naj  lead  t<>  peal  gi  n 
eral  swelling  of  the.  lida  through  interference  with  venon. 
comnta  caosed  by  prcssun  or  tlir>niil>< >ni^. 

General  swelling  oi  tho  lids  may  also  arise  from  inter- 
ference  with    the   Orbital    circulation    hy   pressure,  IV a 

of  inflammation  or  a  new  growth  deep  in  the  orbit 
i),  great   and   sodden   swelling  of  tlio  lids  without 
other  ab\  iou  honld  lead  i"  the  nisuii  ion  ol  | 

Intraocular  disease.    The  I ilkwi  -  tin    lid  t<> 

swell  rapidh  without  much  pain.  As  the  Bwelling  sub- 
sides tin' sUin  becomes  wrinkled. 

A  somewhat  chronic,  firm  swelling  of  the  lid-  has  been 
designated  solid  edema,  <>r  lymphoid  inJUiralion.    It  ao 

iiain  obseun  iditions,  as    Bodgkin's 

disease,    hj    which   connection    it    mas  be   of  dings 
importance. 

Localized  awellincr  of  the  lida  may  indicate  a  mens 

of  inflammation  such  as  a  small  abscess,  but  a  distinct 

ii  is  mare  frequently  chabuaon.     Occasionally,  small 

S-tic  tnmon  form  in  connection  with  the  glands  of  the 
in  in  this  region.  Dermoid  cysts  occurring  in  the 
ii  "i  the  orbit — one  of  their  favorite  positionB — may 
uon  swelling  of  the  rid  llinc  of  tin    lids   may 

be  .In'-  [a  itcli  as  gumma  "t" 

tin-  periosteum  of  the  orbit,  osteoma,  Bbroma,  or  saroomi 
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of  tlir  oibit,  <>r  to  i  inpyiinii  of  the  frontal  nr  ethmoidal 
sinuses.    Swelling  or  the  nasal  extremity  "i  the 
lid  Rod  ni'  the  ride  of  lite  now  and  adjoining  parte  i<  frs- 
quenth  caused  l>j  obstrnetion  of  the  lacrimal  dint.    The 

ililulrttimi  »l  tin 'su:  alone  in  r.  ■•;ui  ■  ■ ;:  ■■■.: i  •.•  .■  ■  I ■  1  •  -  tumor,  or 

immation  around  the  sac  may  be  added  to  the  dil  its 

linn. 

Prominence  of  the  Eyeball ;  Exophthalmos. — 
kpparcol  prominence  of  ill  maybt  dae simply 

(■i  i In-  wide  opening  or  retraction  of  the  lids,  or  such 

retraction  may  exaggerate  a  real  pr inence,  as  in  exoph- 

th  ilmic  goiter.     Elongation  of  the  eyeball  in  high  decrees 

tyopia  makes  il  appear  prominent    The 
the  trouble  hen-  In  evident  when  the  patient 

turns  the  eye  strong!)  toward  the  nose.  Actual  font 
displacement  of  the  eyeball  may  result  from  paralysis  of 
one  or  more  of  the  ocular  muscles.  Complete  paralysis 
of  the  oculomotor  nerve  always  produces  some  Mich  dis- 
placement. It  may  be  due,  also,  to  actual  swelling  of 
the  orbital  tissue,  either  from  inflammation  (orbital  cellu- 
litis), from  hemorrhage,  from  new  growth)  or  from  venous 
Chapter  XVI  .1. 

Swelling   of  the  Conjunctiva.— Swelling  of  the 
conjunct!  the  |Kdpebral   portion.  i  elf 

by  die  thickening  of  the  lids.  Swelling  of  the  ocular 
conjunctiva,  it'  moderati  in  amount,  is  teen  chiefly  back 
from  the  cornea;  but  if  more  extensive  it  involves  "he 
membrane  up  t»  the  corneal  margin,  and  may  cause  it  to 
around  the  eorni  i  like  a  wall  or  i  ven  qmte  overhang 
ths  coi  i     I    margin.     Thin  is  the  condition  know 

It  i-  apt  to  arise  in  violent  conjunctival  in- 

Bammstion,  well  re  purulent  conjunctivitis,  and 

!•<•  injury  or  very  acute  inflammation  within  the 

all.     The   swelling  of  chemosis  is   produced    by    s 

serous  exudation,  and  the  I  is  com- 

puratively  transparent.     Another  form  of  thick 

abrupl    as  chemosis,  but    much  less  in  height,  Aattcni  d 

>•  th. in   rounded,  and  often  exhibiting  a  peculiar 

ii i  of  radiating  pit  tended  with  little  ur  no 

i 


u 
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swelling  in  other  part*  <>t"  die  conjunctival '-  •'' ''  r"*''(' 

of  vernal  conjunotivis,     A  somewhat  similar  appearance 
withoat  hyperemi  arelj    sen  in  the  colored  race, 

as  :in  anomaly. 

Great  swelling  of  the  oonlai  conjunctiva,  with  cell 
infiltration, in-.-  is  trachoma  and  diphthentio conjnnc- 

liviti.s,  or  may  mark  a  late  stage  oi  pUTUIi  Bl  conjunctivitis. 


CONJUNCTIVAL  DUCtlAROBi 

From  the  healthy  conjunctiva,  t li<-  slight  secretion  and 
in.i-p  ii,  ,i  epithelium  are  washed  away  by  il»-  tears  j  and 
mi",  tonsidembu  increase  over  the  normal  Moretkuhif 
attended  with  a  proportionate  im  I  r  l  •<  team,  maj  be 

removed  in  tin-  same  manner  without  attracting  attention, 
or  showing  any  sign  upon  casual  examination.  When 
this  i.->  the  ease,  the  pathological  disoharge  maj  only 
become  evident  when,  after  the  lids  have  been  closed 
during  sleep,  the  evaporation  ol  teat  Ii  ivi  -  a  deposit  of 
such  discharge  upon  the  lid-margins,  01  causes  them  to 
stick  together  in  the  morning.  Bnch  adhtaion  0/  the  Udt 
will  often  reveal  the  oooorrence  of  a  disoharge  when  no 
other  evidence  of  it  can  l»-  detected. 

I  onjunotival  disoharge,  if  m  derate  in  amount,  oon- 
largely  of  an  inorease  of  the  normal  constituents — 
mucus  and  1  pithelium — hut  as  it  increases  in  amount  it 
includes  an  increasingly  large  proportion  of  pus  cells. 
\'ii  -harp  line  can  be  drawn  between  mucous  or  eoiorrhal 
and  pvrvUni  discharges,  oni  rnnniog  gradually  into  the 
other.     In  specific   purulent  inflammation  the  diaohi 

.inN  profuse.     In  a  fi?w  cases  the  1  xudate 
becomes  oroupons  or  diphtlii  riiii-  in  i-l  A  il<-- 

iupon  the  surface  which,  when  remoi  isions 

deeding,  but  whioli  can  h  'I  without  gri 

out,    The   diphtheritic  deposit   i*  more 
intimate!]    incorporated  with  the  tissue,   and   cannot  be 
n  it.     \\  hi  re  diphtheritic  deposit  occurs, 
the  escaping  discharge,  instead  of  being  purulent,  is  com- 
monly serous  dent.     It  must  b»    borne  ui  mind 
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lli.tt    TOOI  i:    :  IDA  I  llOW    thai   :i  >li|-litl 

occur  in  the  conjunctiva  quit*  apart  from  th<  up 
liplithi  ria     and  that tree diphtheria  may  involve 
\  the  eye  withoul  any  chnracteristio  dipb- 

i-  pONlt, 

Microscopic  Examination.— In  general,  the  miero- 
goopic  or  bacterid  aination  oi  ■  conjunctival  dis- 

■■•  t'unii-li' ■-  i "B  definite  information  regarding  thi 

iae  than  thi  ■  amnces. 

The  discharge  \t  taken  frora  the  conjunctiva  with  a 

loop  of  platinum  wir  d  bj   passing,  through  an 

.  and  placed  on  :i  clean  eover-glaaa.  An 

I-  placed  over4bis, and  the  two  nnnlj  | in-sued 

together  to  dift'u-ii- tli<-  discharge  in  :i  uniform  film 

pn&ped  in  a  spring  clip  thai  will 

previ  m  any  i  is  to  which  aide  the  film  is  upon,  ami 

allowed  to  dry.     A  low  drops  of  the  ethen  pkv  -I 

r  the  required  number  of  minutes,  and 

lied  writfi  distilled  w.iii  r,  .iii-l  il  if 

desired,     I        lien  thoroughly  dried  and  mounted  wi 

mi. 

Tli  Strong  -ill  ■  holic  solution 

;  one  par  cent,  solution  of  ce 

ii:  i  icria  in  tea  to  fifteen 

mini 

\niliii  oil,  i  :  distilled  water,  100;    gentian-violet  to 
Vdd  alcohol  (3   parti  ,  and   Biter.     This 

.  i'>ril\  . 

For  the  Gram  method,  after  staining  tor  ten  to  Bfl 
minutes  with  the  al>o\  in-violet,  place  the  film  tor 

one  or  two  minutes  in — 

l    lin,  I  ;    potai  distilled  800. 

Then  wash  it,  and  place  in  alcohol  until  the  color  is 
m  arly  gone  ;  dn  and  mount. 

idy  nf  the  the  con- 

land  inoculating  with  the  mattei  on  the 

1imi|>,   t -. 1 1 1 .  -.   nf  agar,  rum,  and  blood-serum,  and 

pically  and  microscopically  the  cultures 

thus  obtained. 
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OBLIQUE  OR  FOCAL   ILLUMINATION. 

The  path-lit  is  nlaicd  fsK-ing   I  li<-     hi- ;i:i<l   in  Blioll  :i 

position  thai  tin-  light  shall  shine  across  hit  lace,  prefer- 
ably from  the  -id''  ..I  tin icyc  to  be  examined.    The  exam 
[nation  is  commonly  mad<  lu  a  dark  rot nsiu  •  arti- 

ficial 1  i  j_r  I  *  t  concentrated  upon  the  eye  bj  r  lens, 

|  illumination.    The  relative  positions  of  the  bunp- 
ii .  /„  ili.'  lens,  and  the  patii  m'-  eye,  A',  an   shown  in 
Fig.  20,  Tbelonsshould  beheld  so  as  not  to  foena  perfectly 
the  light  upon  ilir  eye,  fora  uniform  diffused  illnmination  la 


Fro.  'Jo.—  MiHin.r  iii  mbicb  1 1»-  Mm  U  of  r»w  ibould  be  tbciiMcd  on  the  ejt  tea 

■(l»ll»|lir  iilllliilliiitilitl. 

in  in  i-  i li.i 1 1  one  which  ratios  in  intensity  in  different  i 
of  tin-  lighted  area,  at  completely  fooussed  Kghl  usually 
does.  Where  obuqtu  iHummation  is  resorted  t->  with 
good  daylight,  as  l>\  placing  the  patient  .\iili  his  side  to 
a  large  window,  bat  little  is  gained  by  the  nse  of  the  con- 
densing lens.     Using  the  Ions  it  i-  possible  bj  varying 

pantk)n  to  throw  lignt  first  on  the  surface  of  th nea, 

leaving  the  iris  and  pupil  in  comparative  shadow,  then  i<> 
throw  the  light  upon  the  iris,  leaving  the  cornea  in 
shadow.     Tin  lid  in  determining  the  location 

of  a  particular  point,  when  there  i-  considerable  ope 
of  tin-  cornea. 

Many  ><f  flu-  appcai-amirs  studied  by  focal   illumina- 
tion require  for  their  full  appreciation  the  use  of  a 
magnifier.    TJna  raaj  be  so  ordinary  convex  lens  of 
20  D.  (two  in.  in     focal  distance);  or  s  stronger 
Ions,  often  called  a  "  loupe,"  may  be  employi  I. 

Tin*  lens  is  held  at  slightly  less  than  its  Rm  'I 
from  the  eye  to  be  examined,  the  Burgeon  placing  one 
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Of    I.  ii    lino    \i  ■  1 1 1     il    :il    ;i    .unv.nii  lit    []j    |  Llll 

The  compound  microscope  I » = •  -  also  been  adapted  to  the 

examination  of  thi   i  ilique  ill stion,  bj 

ing  n  a  verj  law  ouiecUve,  and  mounting  ii  «iili  die 
propi  i    faoilil  jrastnuiit.     W  ill.   r-ii.li    nin^nitii  i  • 

i. nl\   iiiniMM-ular  \  i.oinn   is  | «•  ■ —  ■  I •  I <  . 

lin  the  important u\ agi  alar  vision, 

bmucuiiu- magaiflor  iiiii!-i  bo  employed,    Thi 
■  i  iitial  K    of  two  oon>  i  k   leu  i    nl  an  angle,  the 

me,  the  ii  fl  through  the  other 

With  the  lenses  are  d  prisms  which  I on  the 

required  offoii  of  fhe  form  wot!  readily 


% 


Fm.  11— BSmx-iiUj  iiiMrnlfltf  <m|>- 
pnrtetl   hjr   ■  »!""■><  »!<••!  Iii*ill*tnl. 
■ 
[■•tfenunev  of  rvruin  npcrJMfc>ni. 


Km.  22.-  J«k«»'«  IriiMwuUr— «■!- 

i>»td«t.all»t»*<i«U» 

It,.    Iwo    lln*»   nf  ilgM 

in. .  ii ni:  ia  ii...  |..in-  |mw  'i  it. 


hown  in  Fig,  21.     A  (brm  won  urried  in 

the  |  ii-  ful  n/ben  ooo  bin  Boqnircd  (he 

hown  in  Fig.  22. 
With  either  form,  th>  be  held  will. 

lint-  joining  tfa nti  re  of  the  lenses  pareile]  to  the  line 

joining  tli"  centers  nf  the  I  !l  to 

start  with  the  magnifier  quite  close  to  the  patienfi 
sad  after  binocular  vision  lias  been  secured,  t"  withdraw 
the  I  ■  i-.      Ii      !  to  their  focal  dixtanee  from  lbs  eye,  to 
it  nf  theii  fnll  majfnifviiijj  power, 
•til   illnmination  over   fori 

Im-iiii  in   tli".  ttinn-a  <-r  anterior  ilunnln-r,  or   ITDUU 
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iii.;  to  -tu-l\  opncitit     ui  ulcerations  ol  the  cornea,  and 
to  anii  rmint  ubno  <ii'  tii<-  iris. 

Most  opacities  of  the  cornea  ilnif  illuminated  give 
rise  to  a  gray  appearance.    An  in  pf  gray  near  the  upper 
.mil  the  lovror  margins  of  the  cornea,  but  with 
rci  conn  t 1  atom  u  it  and  the  w  (orotic, ia  tin  so-called 

Bxtend  until 
Hi.-,  form  a  complete  ring,  Tin-  appearance  lanotoon- 
flned  ••>  tin.  v<n  old,  bat  may  occur  even  in  verj  early 

childhood.     Ii  i-  more  ; 1 1 •  t  i ir  rail'. ,  in  the  negro 

nil''1.     Ii  baa  no  definite  or  fecial  lignifioanoc,  cither  as 

■in  i  -.  i.i.  no  of  thi  iii r  "i  the 

aye  it-'  If 

Opacities  in  the  cornea  vary  in  proportion  to  tin  depth 
of  tassue  affected,  ami  tin-  extent  ••!  its  departun  from 
oormal.  Winn  slight  and  guperfloial,  an  opacity  i-  called 
If  of  limited  exteul  ami  more  decided,  ho  that 
it  can  I"-  detected  by  ordinary  inspection,  bat  yd 
not  entirely  bide  tin-  in-  behind  it.  it  It' 

-till  denser,  so  that  Che  Btruoture  ami  color  ■  >!  tin 
cannot  l»   seen  through  it.  from  it-  whitish-gray  color  it 
is  called  a  Uucoma,    Opacities  <>('  tin-  cornea  containing 
|K>int- 1  i  i.i:. i  !•:  ui-  brown  discoloration  generally  mark  the 
site  o  ter  perforating  ulcer,  in  the  I  ceding  of  which 

the  iris  lias  become  entangled  in  the  cicatrix,  and  remains 
adherent  to  il 

The  reflections  from  the  surface  of  the  cornen 
should  be  carefully  observed,  the  position  "f  the  eye  with 
reference  to  the  light  bci  t"  j<\  tin-  nil<c- 

tion  of  the  source  of  tin  lighl  From  all  parts  of  the  cornea 
successively,  Any  irregularity  in  tin-  surface,  m  from  a 
foreign  body  or  a  corneal  ulcer,  will  become  cvid<  nl  in 
irregularity  of  the  reflection.  Very'  minute  foreign 
bodii  talons  may  be  covered  by  the  corneal  mucus, 

xii  as  t<>  give  rise  to  no  irregularity  in  the  reflection  until 
(he  cornea  luu  li"i"  gently  wiped  with  absorbent  cotton 

i\  Vlli,  when  even  the  moel  minute  im 
aritiee  become  manifest.     1 1  ma  of  the  corneal  »ur 

face,  isbjoScatri  •.■■-  following  previous  inflam- 
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'I .'!•    ill   the   n  lift  li'Hl  piO- 

« I ■  i ■  •     !'•  iii|ui-v,  I. iii  :i  distortion  of  the  ihapi  of 

the  reflex.    Tl irncs  l»  nallj  fl  itfc  ncd  toward 

larger  tin  rc  titan 

»i  :      ions  "i  tin  oorncal  i 

iUi  the  Ptoddo  di  ratio 

.  of  black  Hi'i  white.     It  u  bald  before  the  eye  to 

i"   i  iasl  being  placed  with  bb  book  to 

the  pi  ning  ■>'  1 1 1 *- 

center  of  the  d 

Tl.  :  in  the 

di    'i-  -    '  •  ■     HI     I      :  i|i!'  I'     \  I  V. 

Inspection  ox  the  Iris.— oi>li<|ii<'  illaminadoa  beet 

reveals  any  inequalities  of  thi     u  ulnritj  of 

structure  in  the  iris,  although  diflbrencee  of  color, 

liallv  those  indicating  hyperemia,  ore  best  seen  by  direct 

ixtination  in  clear  daylight    Thickening  maj  be  dae 

i"  parenchymal  >uii  inflammation,  in  which  ease  the  iris 

will  be  devoid  of  reflex  and  altered  in  color,  from  blue  or 

iiMii-.li  bj  the  exocea  of  blood  in  it,  and 

tin'  ml;  or  there  may  be  sbarplj  localised 

swelling  of  decidedly  different  color  from  thi  surrounding 

which  in'  growth,  afl  gumma,  or  tab 

npanied  with  iritis,  or  sarcoma  which  grows 

.•.inn. 

Cysts  of  the  iri*  are  usually  *till  slower  in  development, 
and  of  rounded  outline 

I  UK  PUPIL. 
By  oblique  ilia  the  pupil   may  !>•■  made  to 

light  i-  tlirown  mo  tly  into  it  :  or 

mi  in  more  obliquely,     Slight  departure 
•  mi  a  perl  in  inequality 

ipila  are  common.     Decided  irregu- 
larity of  the   shape  «t'  tin-   pupil  i<  usually  abnormal. 

frequently  it  is  dm-  t"  oil 
tin-  be  capsule  of  the  lens, 

.i    In 
potion  with  adherent  Icuronia,  and  the  pupil  is    i 
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partly  liiil'li  ii  bj  the  opacit}  of  the  oornce  when  looked 
nt  from  in  front  Bui  by  throwing  tin-  light  quite 
obliquely  into  tin-  aye, and  placing  theayt  of  the  ohaervt  r 
ii.. ii  tin-  direction  from  which  the  light  comes, the  pulling 
forward  of  the  adherent  portion  ox  the  iris  can  be  di 
covend<  PotUrior  synechia  becomes  meet  evident  when 
the  pupil  ifl  dilated,  cither  by  the  uai  of  a  mydrial 

by  examining  the  eye  in  the  dark  r i. 

The  size  of  the  pupil  is  not  usually  m  important  .1 
its  reaction,     li  Bhould  be  measured  both  in  ;•  stronj 

li^'lit    ami    in    :i-    Ir.l.li     illiiniiiKitiiiii    11.1    Will    allow    of  Ml 

; orate  measurement    The  measurement  ma)  ben 

v. itii  .hi  ordinary  millimeter  scale  bald  as  dose  as  possible 

to  tin- 1 ..- 1  r . .  hi'-  eye,  tin-  surgeon's 
eve  bang  some  distanoe  a* 
This  under-estimates  the  diaav- 
1  tax  of  the  pupil  in  proportioo  at 
sale  i-  oearer  ths  surgeon's 
eye  than  is  the  pupil  measured. 
Another  method  u  to  ha 
series  of  black  circles  on  s  card, 
■  ■[■  of  oin  ular  openings  in  a  metal 
disk, varying  in  sixalrom  1  to  10 
id  tii..  wit  Ii  ),  mm.  intervals,  as 
shown  in  Pig.  23.  This  is  to  be 
l  ••  -I •  1  alongside  tlio  patient'i  eye,  and  the  circle  or  open- 
ing found  which  1 1  nearlj  corresponds  !■•  the  Am 

the  pupil. 

Pupillary  Reactions.— Tin-  pop)]  is  most  biloin 

earn  1  liililli I,  being  :.t  lluil   tii ranmonlj    large  in 

•  i  iii-  illumination,  dilated  widely  In  the  dark,  yet 
strongly  contracted  on  ex]  0  bright  light.    With 

inert  -  ii  becomes  more  riL-i-l  and  mostly  smaller. 

If  the  punib  are  small,  tlieir  reaction  can  beat  be  studied 
in  11  feeble  lij.'lit.  as  by  oblique  illumination  in  tht  dark 
room.    If  la!  fter  the  use  oi  a  mydriatic,  tin 

ii.. 11-  may  be  no  in  distinct  in  ■  stronger  light.  Absolute 
measurement  of  the  extant  of  the  reaction  bas  bj  itself 
l>iit   limited  significance.     Inequalities  of  reaction  and 
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ation   in  the    agential  oharacter  of  the  reaction  are 
important. 

Rwtctions  to    Light. — Normally,  contraction   of  the 
pupil  U  brought  about  by  of  the  light  entering 

the  eye,  or  by  throwing  the  light  upon  a  i  itive 

|Kirt  of  tho  retina,  such  as  the  mat  uhv    it  may  be  tested 
03  ...  shading  and  uncovorinB  thi   eye*  in  day- 

light ;   but  if  no)  Dhown  ill  tlii*  way.  th<'   li-t   i-   m;i<le  in 

tin  ilnrk  room,  b)  • cntxating  the  light  Iron  the  lamp- 

thc  pupil,  with  ili.   ophtnal scope  mirror 

In  !il  hi   ii-.  focal  distance  in  front  of  the  eyOi     Torning 

the  i  •  that  Uie  light  will  Ball  on  - other  part 

of  ii  he  pupil  n  piiiniiii i  ili.- n  ili.- 

pencil  of  u'ghl  being  middenh  thrown  upon  the  eye,  th< 
Qupruciable   time   required   for  thi  the 

..I.-.  rv<  r  to  n  f  the  pupil  at  it  wai  in  oom- 

i  in  sodden  contraotion  due  to 
i  In  i  ii.  i -i  nf  tlif  li^lit.  Under  these  conditions  the  slight- 
est reaction  t<>  light  can   be  detected.     The  torning  of 

tin-  light  o id  off  the  i  be  repeated,  until  the 

surgeon  i-  fully  satisfied  as  to  its  effect  The  first  eon* 
inn  to  light  U  often  followed  by  a  perceptible  dilata- 
tion, this  I".  infraction,  and  so  on,  Bach  dilatation 
and  contraction  growing  less  until  the  pupil  Incomes 
stationary.     Exaggeration  of  this  is  kippua. 

FaUun  of  (In  pupil  to  contract  may  b  1 1  lie  to  the  use 

of  a  mydriatic,  to  adhesions  or  rigidity  of  the  iris,  to  loss 

of  function  in  the  retina  or  optic  nerve-tracts,  oc  t<>  intar- 

trith  the  motor  tract  from  the  pupillary  center*  bo 

ili-  iii-.    By  mydriatics,  iritic  adhesions,  or  motor  paraly- 

II  movements  of  the  pupil  are  Interfered  with. 

tents  are  normal,  the  cant I 

impairment  of  the  li^lit  reaction  must  Ii''  in  tl 

or  in  the  fiber*  ting   this  with    the 

■  ir    pupillary  contraction.      Thi  of   the 

sensor)    Iraci  hown         Fig,  24;    from    the   retina, 

through    the  lie   corpora   quodrigemina,  to 

.i-ii. ;l  center  in  the  occipital  lobe,     [f  too  sensory 

tract   be  involved,  vision  will   be  impaired  M  DU  Ii 
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than  the  pupillary  reaction.     Etenco.  il    virion  bo 
good  and  tli.'  pupil  bill  to  react  onlj  i"  light,  the  fsul 

Known  i"  li<-  in  tin-  fibers  i necting  the  opt.ii    i 

i,  with  the  ■••  ■:  tor)  for  pupillnrj  oonl raol ii 

A  pupil  showing  alMcno  of  too  reaction  to  tight,  when 
on  and  othex  pupillax)   m>  remain  good,  is 


FW.  H.— Tract* C" 

belli  ■  ue«. 

known  as  thi  Argyll  Robaism pupit.     It  iaan  important 
earlj  symptom  o?  locomotor  ataxia  or  muiti]  osis. 

It  snoutd  i»'  borne  in   mind  thai   each   pupil   res 
freely  to  light  tlirown  in  tlie  other  eye    eei  «u-- 

fton  -and  tli;it  i  mii  ohangea  of  lighi  upon  tin'  closed  li<ls 
of  the  other  eye  nuu  cause  a  notioeabli  reaction.  V. 
In--  i>t'  reaction  to  lijrln  i-  due  to  involvement  of  fibers 
oonneoting  the  sensory  and  motoi  tracts,  the  pupil  com- 
monly remains  contracted  in  the  darkened  room.  Thia 
ha-*  boon  taken  t«i  indicate  thai  the  condition  was  one  «>t' 
excessive  innervation 

supported  by  tin  lal  dilatation  of  th"  pupil  and 

the  restoration  of  the  light  reflex  in  late  cases  of  sclerosis, 

after   < plii-urin-    h'M..n-    lilo    ap.pl. -\v.       In. 

with  the  sensory  tract  causes    ■ plete  blindness  b 

it  destroys  the  pupillary  reaction  to  light.     Win  n  los 
light-reaction  does  occur,  ii  is  important  evidence  corrob- 
:i-'-  stab  men!  mat  an  I"  come 

quite  blind. 

The  light-reaction  i-  lost  only  when  the  interruption 
of  the  sensory  trad  is  in  froni  of  the  corpora  qusdngem 
inn  where   the   fibers   wliieh  oonneot    it   with  the  motor 
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ii  mi!      Blindm   -  due  to  a  k  iw 
point  m:i%  be  absolute  widiout   intsrforcno   with  the 

pupil):ir\  I'lii-.  I : i *  I    ]<■■{    i I n ] ■•  <l  l:iui SC    in  IocaIuE" 

uising  licmianonsiu,      \  single  Ireion  of  the 
nry  tr.i.'i  liiivk  »f  Ihc  optii  chi«  mi  causes  hemianop 

It'  ihc  I    lie  between  tin-  chin  m  and  tin    oornora 

qi  ndrigcniinn,  it  the  reflex  of  the  pupil   to 

thrown  upon  the  blind  half  of  the  retina,  although 
the  reflex  romains perfect  t->  li'_"li(  thrown  onthi  seeing 
half  of  the  retina.    This  In  tfu  an  called  Womi<  k{  reac- 
tion of  the  pupil  ti  1 1'  the 
hi  .  mm  in-  ih'    heniian  ip  la  be  baw  I               oorpora 
uadrigciniim,  it  will  not  interfere  with  the  reaetionof 
Hi.    pupil  to  light  thrown  uj  •  a  anj   pari  of  the  n  ti 
Hence,   heniiopic  lea   of  the  pupillary   reflex  paints   to 
I    of   iln    Optii'   Ir.u'i,  I  »>  -i  ■.'. .  i  ii   iln    rhi:i>iii   .mil   I  lie 
rigemina,  or  within  the  latter.    The  learofa 
lor  this  reaction  roust  I"  earefullj  made  in  a  dark  room. 
wiili  light  carefully  excluded  from  the  seeing  halves  of 
retinas. 
ShwneM  of  iln-                   the  pupil  •«>  light,  >>r  rao- 
jmpM*,  or  'it"  die  same  pupil  :ii  different 
lion  of  chronic  dc  ea  in 
the  central  ncrvooi                Complete  loss  of  the  ught- 
reaction  may  be  caused  bj  an\  lesion  of  the  optic  n 

j.liii   blindi  Vision,  however, 

greatly  impaired  with  but  littli-  loss  ")'  the 
pupilhu  :ii   reflex;  and  even  when  blindni 

complete,  and  bj    ordii  -  die  pupil   Menu  not  t<> 

react  to  light,  complete  darkni 

and  ex|  strong  sunlight  a  itraetion. 

General  Reactions  of  the  Pupil. — Normally  the  pupil 
dilate^    umler   nervoua  excitement,   fear,   surprise,  dur- 
r.  in  anemia,  or  from  other  caw*  -  of  nervona 
instability.     Ii  an  th  the  effort  t<»  focus  tin  i 

-.Mini  with  the  eonverj ■•  or  turning  in 

Of  Us  s.     It    also  eontnota  Btronglj   dui 

lie  p. 
Tni  Qtraction  with  converg  em- 
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modation — associated  contraction — i*  t<>  be  math  bj 
getting  ill'  patient  to  look  first  -it  ■  (listen)  object,  and 
then  :n  the  polol  of  ■>  pencil  ot  similar  object  held  close 
iu  the  eye  in  n  line  with  the  distant  object,  i<>  avoid  any 

change  of  ill ination.     Looking  altornatel)  froi is  to 

the  other,  the  clmngce  in  the  lixe  of  the  normal  pupil  an 

ccadilj  observed.     Failure  of  the  pupil  to  < tract  with 

convergence,  or  great  sluggishness  of  contraction,  indi 

oates  some  (anil  in  Ac  motoi  apparatus.     Dilatati I 

i In  pupil  and  sluggish  reaction  with  eonvi  rgen  ic  occur  in 
glaucoma,  and  targe  pupils  in  clderlj  persona  should 
alwaj  -  bring  this  di  east  to  mind. 

IC  not  due  i"  glauo ■  or  injury  in  the  oye,  or  the  nae. 

of  a  toydnatio,  modertttt  dilatation  if  1 1 1< -  pupil,  «itli 
failure  to  contract  toanj  stimulus,  indicates  1    ionol  the 

oouloraotor  nerve  or  its  nucleus  in  the  i -.    Generally 

it'  tin'  dilatation  of  the  pupil  I"-  accompanied  by  the  Ion 
of  power  in  the  external  muscles  supplied  b)  the  third 
in  rve,  tin'  lesion  is  located  somewhere  in  the  nerve-trunk, 
[f  the  dilatation  or  partial  dilatation  of  the  pupil  and 
failure  to  contract   under  stimulus  be  accompanied  only 

with  loss  of  accommodation,  the]  constitute  tfie  c lition 

known  as  aphtkatmopk  and  d<  pend  upon  som  • 

ii  involving  tin    nucleus  from  which  die  nerve  pro- 
ceeds. 

/'■  m   ot  the  pupil   i-  due  to  narcotie 

poiKoniiv.'  (opium  I  rebral  irritation,  :i*  from  iufiam- 

matory  ili-  ase  of  the  brain  and  its  membranes,  or  from 

the  < gestiou  which  attends  ccrobral  apoplexy  or  the 

early  stages  ot  tht  acuti  levers.  It  may,  nowever,  occur 
from  a  lesion  involving  the  inhibitory  til"  rs  of  tht  cervi- 
cal spinal  i -oil  I.  I  ti  n  tin  nn  -i  1-1  hi  i  mi  hi  !•:!  i  i»i  ■  ot  i -I  intruded 
pupil— always  to  be  tli"tt«lit  of  and  Bought  for — in  the 
adhesion  of  the  iris  to  the  leni  rapsnli  posterioi  syne- 
chia. Sin-li  adhesion,  it  extensive  lute  itn- 
■iir  pupil,  generally  in  a  state  of  greal  con- 

i  ..I  i. m. 

Ptniiteni  dilatation  of  the  pupil,  aside  from  blindm 
glaucoma,  and  s  1  »<•  use  of  mydriatics,  la  liable  t"  bo  caused 
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by  irritatir.ii  of  the  upper  portion  of  the  .spinal  cord,  as 
in  the  early  stages  of  organic  di 
Tin'  ooutr  ':'  Uu   pups!  b)  oblique  illumination  is  not 

1 1  '  !<  i  black,  Inn  the  :irit<ric>r  Btir&oe  and  the  sul>- 
-i  lit.,  ni'  iln  I.  n-  reueol  some  tight,  giving  it  a  slightly 
j;n«y  tinge.  This  becomes  more  decided  as  tin-  patient 
grovra  older,  and  after  middle  life  is  always  very  notice- 
able and  liable  to  !><•  mistaken  fbr  cataraoti  It  i>  ren- 
dered  m<  -i  evidenl  bj  ;i]l"»n^  tin-  light  i"  fall  upon  the 

']•.  obliquely,  and  viewing  the  pupil  obliquely 
i  In'  in  iilge  i  ■!    till    nose  I'r  .in  i  In-  ■  i|.].M-ii'-  -ill.'. 

In  tin-  way  titers  may  be  observe  even  in 

children,  a  group  of  radiating  lini  i  ted  in  the  an- 

terior surface  <•!"  the  lens,  which  is,  however,  quits  phys- 
i  I  "  i  J    and    not    to    l».-    mistaken    i'-t    commencing 

it  v. 

By    dil  ting  the  pupil  ind  bringing  the  wane  of 

illumination  rather  i e  iii  rronl  or  the  eye,  the  whole 

thickness  of  the  lens  can  be  inspected  and  opacities 
r.'.i  ded  in  in.,  pari  ol  it, or  in  <  1  ■<-  anterior  jM.rti< ■: 
tin-  vitreous  humor.  The  results  obtained  bj  focal 
illumioation,  however,  should  nol  be  relied  on,  in  any 
doubtful  case,  without  oooflrmation  bj  examination  with 
the  ophthalmoscope. 

Transillumination.—  I  Humiliation  of  the  iiiieriurnf 
the  eye  through  Ihs  sclera  is  of  valm               alingthe 
i  mi  in   of  tumor*  or  foreign  bodies  lying 
i    behind  the  iris  or  oiliarj  region,  or  to  reveal  atro- 
phic thinning  parts.     An  1 1  mp  is  end I 

i'    >  r  from  which  project*  rod,  also 

eu  by  paqiH  coating,  tin  end  which  i- 

brongbl  id  with  the  sclera.     Tht    Ught  shining 

through  tin    rod  entei  eball  through  th     normal 

id  choroid,  d  glow  in  the  pupiL     Bui 

when  tin  rod  i-  placed  over  a  tumor,  or  opaque  for 
glow  diminishes  or  disappears  entirely. 
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CHAPTEB    IV. 


0PHTHALM06COPI0  IMAGNOSIS. 
TME   OPHTHALMOSCOPE. 

Tiik  ophthalmoscope  enables  the  surgeon  to  inspect 
the  interior  oj  the  eyeball  through  the  oornea  and  the 

crystalline  lens,  which  n 
niiy  the  details  of  the  fundus 

10  to  90  diameters,  ac •■  I  i  n  ■ 

to  the  i'  ii'i  lion  of  thi 

onsists  essentially  of  a 
mirror  fbr  throwing  ili< 
into  the  eye,  s.  Ith  a  central 

rilimi       1 1  j  i .  ■  1 1  •_'  i  i      Which 

the  surgeon  i  an  look  in  the 
tion  thai  i In-  tteht  is 
thrown,  and  a  w  ri  of  lenses 
to  fiwna  the  b'gh!  from  the 
structures  examined. 

Th«'  form  of  ophthalmo- 
scope preferred  by  the  author 
i-  illustrated  in  Pig,  20. 
Tin  tnirror  it  twang  npon 
a  pivot,  placed  al  each  end, 
so  thai  ii  can  be  tilt»-<l  to  an 
angle  of  -■>  b  81 I  degrees 
with  tin-  bat  k  plate  thai 
shades  the  surgeons  eye  from 
the  lij:'"-  The  aperture  in 
airror  is  about  2  mil  I  i 
meters    in    diameter.      The 

■i       ill      tWO 

slides  jn-t  behind  the  mirror. 
They  are  moved  by  tli«'  tip 
of  the  ton  Bngei   sctbi 
milled  the 

.  :t«*.  optimum...  ■  \-     lower  ends  of  the  slidea  Tilts 
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allows  tlie  use  of  ell  lenses  and  combinations  <•!'  Ii 
of  which  thi    instrument  i^  capable  without  removii 
front  the  eye.     Bj  Ink   iff  out  a  screw  from  the  lower  end 
lit'  thr  stem,  < I *<-  slides  •  >•'  lenses  are  readily  removed  for 

i » i .it -    The  lens  aeries  furnished  by  the  instrui 
inch  ■-..  1.  2,  3,   i.    .  t,  9,  1 1.  and  15  l>. ; 

and  .  8,  '.'.  10,  l">.  and  30  l». ; 

it  convex,  6.6,  2,  1.5,  '-'.  '■.   I,  7.6,  and  Hi  l>. ; 

and  concave,  I.  1.5,  3,  2.6,  .".,  t.  6,  <;.  7.  B,  !'.  10, 
1 1.     I  ithi  iffieh  ntlv  complete  for  :il!  p 

tieal  pnrposes;  but  the  former  i>  preferable,  the  0.6   i1 
intervals  being  of  no  valui    except  to  Un   expert  who  is 
constantly  measuring  refraction  with  the  ophthalmosi 
There  are  man)  od   Forms  of  ophthalmoscope, 

of  them  having  the  I  d  id  ir  more 

disks.    That  of  Lorina  hi  f  the  beat,  except  thai 

the  1  i-lmli-  In  (In-  mirror  lit*  it  rather  to  measure 

refraetion  than  to  examine  the  fundus  of  the  eye.    Tho 
imon  (hull  is  in  the  direction  of  elaborating  the 
instrument  into  a  maobine  that  could  do  tbi  'one 

never  wants  to  do  v%  i  1 1  >  an  ophtlndmoscope. 

Id  general,  ;i  good  ophthalmoscope  should  have  :>  tliin 
tilted  mirror  with  ■  Broall  sight-hole,  free  from  reflcctione. 

ted  by  trying  the  instrument  in 
the  thoroughly  darkened  room.  An)  imperfection  of 
the  kind  causes  o  luminous  base  in  front  nt 

which  ii  ■  •  iiii  the  seeing  of  the  conditions  in 

the  patient's  eye.     The  lei  ■    i  In-  furnished  with  i 

spring  catch  that  will  stop  at  its  proper 

position   before   il"-   sight-hole.     Mi    1  iiul    l»- 

witltout  removing  the  inatrumenl  from  the  eye 
and  without  bring  hand  too  mnch  befbri 

the  lace.      Ii   should   l»-   simple,   and    ihonld 

include   no  unneeesHar]  improve* 

irts. 
Why  an  I  apparatus  is  nrrrmnn  touwpeof  the 

ior  of  the  i  -. ' .  nnd  the  exact  function  of  the  I 
will  Im-  explained  in  the  section  on  "  the  hm  uniremenf  of 
itfa  the  ophthalnMBCO]  pter  V.    Two 
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untidily  different  methods  of  is&ig  the  ophthalmoscope, 
iln-  direct  and  the  indirect,  are  employed.    Tlic  latter. 

liirilirrlv    in ■  k-Ii    iirtt'il,  is    iniw  inilv    iv-.ni  Inl    I"   in  RDCcial 

cTisi-s.     II'  nut  (itln'i"<vi-i'  -i.iiiil,  it  will  be  understood  that 
the  dirool  method  it  here  referred  t".    The  optical  details 
of  l»>tli  will  be  described  En  * haptcr  V. 
Methods  of  Using  the  Ophthalmoscope—  I Tie 

H  C  with   which    hi  ophthalmo pic  examination  ran  Ik? 

made  depends  upon  tla-  rijte  of  the  pupil.  I'  thU  be  not 
dilated  bj  a  mydriatic,  il  isncci  nake  tlie  exam- 
ination in  a  darkened  room.  The  patient  is  placed  with 
hi-  back  i"  t J i . -  light,  which  should  l><  neaduy  movable 

iVi.ni  *u\v.  t«>  side.     'Hi.     mil ii  then  places  himself 

I'x.-i.tiv  :ii  ..i'  iii,'  |uii.ni.  i. hi  Caring  in  the-oppo- 

lirection,  Bitting  on  the  right  ride  i"  examine  the 

patient's  right  eye  and  on  tin-  left  side  to  examine  the  left 

eye.     The  lamp-Hume,   /,  (Fig,   26)   is   then  drawn   far 
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enough  *•>  the  side  of  the  eye  t<>  bo  oxamini  I  for  the 
light  from  it.  ping  die  trni].!  i-.. i'  the  patient,  to  fall 

on  the  outer  lashes,    frit  be  mora  behind  the  paticntfa  head, 
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/',  it  will  be  cut  off  from  tin-  mirror  when  thi  mght 

in  i  In  patient's  eye.  It  it  be  more  to  the  rid  of  the 
patient,  ii  may  be  out  off  from  the  mirror  bj  the 
nose,  and  will  requin  an  exceedingly  oblique  position  of 
the  mirror  in  order  to  reflect  it  into  the  patient's  eye.  The 
patient  is  t"  !>'•'  |>  bin  head  directed  forward)  inclined 
toward  the  aide  of  the  surgeon,  and  t->  bun  thi 
little  t"  that  aide.  The  ophthalmoscope  i-  to  be  held  in 
tlic  right  band  and  t->  the  surgeon's  right  <>•  tn  i  amine 
the  patient's  right  eye,  and  the  lefl  hand  and  eye  are  in  d 
lor  the  patient-  \>  it  ■  ■}■■.  Tin  mirror  ie  t  i  1 1  <  -*  1  t.«  face 
toward  the  light;  ami,  as  a  preliminary,  tin  ophthalmo- 
scope  is  hold  about  1-  inohea  from  1 1*<-  eye  i"  !»•  exam- 
ined, in  such  a  way  as  to  throw  t h<   light  upon  it. 

'I'd'  ■    .  small  bi  ige  of  the  touroe 

•  ■I  Light,  appears  on  die  pari  of  the  cornea  perpendicular 
to  the  direction  in  which  the  surgeon  looks ;  and  beside 

corneal    reflex,  tin-   pupil,   previously  black,   licc.mies 
pied   with   a    red  glow — the  funaut  rtrfcz — which 
varies  in  hue  according  t"  the  brightness  of  the  illnmina- 
t'nm  and  the  color  of  toe  fundus  of  the  eye  under  exam- 
ination, being  brighter  in  light  ami  duller  in  dark  eyes. 

OPACITIES  IN  THE  MEDIA. 

Having  obtained  the  fundus  rofli  urgeon  i>-  <<i 

observe  whether  it  is  interrupted  by  any  black  dot 

■*.  Such  black  spots  indicate  opacity  somewhere 
between  the  choroid  and  the  observer's  eye.  They  may 
In-  produced  by  a  bubble  of  air  on  the  cornea,  by  a 
eign  body  in  the  cornea,  bj  speaks  of  exudation  on  the 
anterior  capsule  of  tli"  lens,  by  isolated  opacities  of  the 
lens,  or  by  opacities  of  the  vitreous.     Iran  op 

ivered,  the   present     <>f  other  opacities  should  be 
determined  bj  the  surgeon  moving  hi-  hod  t<>  different 
points  of  views,  oi  thi  patienl  looking  in  different  direc- 
ttons.    Buck  movements  \sill  also  prodnoa   an  appi 
ige  in  the  position  of  the  opacities  Been,  and 
ate  thi  ii  position. 
• 
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OPACITIES  IS  Till-:  MEDIA. 


Tin-  ttppattt  tl  O)    ■'"  •:/»■. -i.'ii  IB    always    referred 

t<-  the  margin  o?  the  pupil.  Opacities  situated  in  the 
plane  of  the  pupil  preserve  their  relation  to  it  from  what- 
ever direction  they  an  Been.  Those  situated  ia  front  of 
the  pupil  appeal1  to  move  aeroai  ii  in  the  direction  opposite 
to  that  of  the  movement  of  the  surgeon's  oy<  01  m  die 
same  direction  as  the  patient's  eye  is  turned.  Those 
situated  behind  the  pupj]  appear  to  move  actons  it  in  the 

direction  in  which  toe  surgeon's  eye  is  rod,  or  in  the 

dim  in. ii  opposite  to  that  of  tho  moveraeol  of  the  patient's 
eve  The  reason  of  this  i.-  shown  in  Pig.  27  in  which  // 
represent!  the  plane  of  tin-  iris,  .1  an  op*  itj  m  front  "i 
(In-  pupil,  a-  a  toivi^ii  1)ihI\  in  the  oornea,  //an  opacity 
in    the    pupil    an  an  (interior   (Hilar  mturcu't,  and    (    an 


Via.  27.- Apparent  p"-ltlnti  OfOpMHJl  •   '"  ftWll  Of.  Si,  <ff  It'll  I  ml  I  In   pupil. 


opacity  behind  the  pupil,  auch  as  a  posterior  polar  cats* 
riot     When  the  eye  is  looked  al  from  1 1 1 < -  direction  .'/, 

llit-   ■  parity   at    .1    appears    to    lie    situated    al    r    1 1 ■   i r   the 

upper  margin  of  the  pupil,  ami  the  opacity  at  ''appears 
i  iltr  lower  margin  of  the  pupil.  A<  the  sur- 
geon's eye  tnovi  -  (rem  iMo  A,  the  opacitj  at  .1  appears 
to  go  in  the  opposite  direotion,  while  thai  at  'appears  to 
e  with  it.  *>  that  on  reaching  A',  .1  appears  to  be  at 
y  bimI  Cut  .' ■ :  but  from  all  directions,  //  maintains  its 

position    at    the    i  :     the    pm.il.       The    nearer    the 

opacitj  in  to  the  plant   of  the  pupil,  the  slower  it*  move* 

i,„. ni  ;    nul  the  farther  awaj  ii   i-   rrom  the  plane  of  the 
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pupil,  the  more  rapid  its.  apparent  movement.     In  Una 
the  depth  of  the  opacity  within  the  eyeball  maybe 

Ucil. 

An  :iiil  in  iiii^  i  i  mate  i*  the  apparent  movement  of 

■  parity  :i-  oomparcd  %-v i r  1  ■  that  of  Hi.'  corneal  reflex 

[a all  |HPN;!i,.n-,  bm  from  the  direction  <>f 

iii"  oentor  ofourvatoro  for  tin-  cornea.     For  the  direction 

M  it  will  li"  seen  at  m.     For  the  direction   V  it  will  Ix- 

seen  at  ».    If  then,  the  opacity  at  ''!>■■  situated  ua 

ratnre  of  the  cornea,  its  apparent 

movemenl  neroM  tin-  pupil  will  oxaotiy  keep  pace  with 

i  t>?  Hi.'  light  n  lei  of  toe  oornea. 

If  'I parity  I"-     iiu.iti'.l   deeper   hi    i  lb. in  the 

i-   of  ourvature   i>r    rli.'   ioi-ii.-:i,    it   will    move   HON 

rapidly  t  pupil,  tad  '_'<■•.  ahead  of  th<   oornaal 

If  ii  be  situated  in  front  of  the  oenter  of  oorva- 
tnra  of  1 1  i,  it  will  move  more  slowly  aeross  the 

pupil.  :mil  la>;  behind  tin-  conical  reflex.  Thus  one  can 
rmiuc  whether  a  foreign  body  is  in  front  of  or  behind 
tin-  oenter  of  curvature  o(  the  cornea.  The  position  of 
tin  .enter  of  curvature  of  the  cornea  cm  lie  accurately 
dete     un  xl  wit  I  til ■  •  ophthalmometer  (see  Clnp.  \'lli. 

Tlw  poaition  of  opacities  deep  in  th-'  vitreous  humor 
may  be  determined  by  measurement  of  their  refraction 
with  the  ophthalmoscope.     <  'parities  in  the  eomea  nnd 
.1  .  :n  the  iqneom  hnmi  r  th<  y  float 
ind   in  the  vitreous  they  move  with  g  freedom 
dependent  on  its  fluidity  or  low  ol  consistency. 

Opt  arise   in    the   cornea   from   foreign  bodies, 

ries,  inflammation,  and  deposits  on  the  posterior  sur- 
face in  connection  with  Iritis.  Those  of  the  vitreous 
indicate  inflammation  of  the  choroid  or  ■>,  as 

■  In  also  those  of  the  lens,  in  some  eases. 

Crystal)    -i  eholcsterin  may  be  encountered  in  the  cor- 
nea, aqueous,  lens,  viti    i  ;  .  or  retina.     They  may  appear 
lg  flakes  nf  opacity,  or  wiien  the  light  strikes  taenia!  a 
n  angle  *how  brilliant  iri  They  are  not 

•  itli  normal  rision,  although  more  commonly 
that  have  undergone  degenerative  changes. 
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i:\AMINATION  OF  THE  EYE-OROUND. 

The  Optic  Disk.— Han  inn  Marched  the  dioptric 
media  for  opacities,  tin-  « *| >l ■  1 1 ■  ■  I n ■•  ■  -•■< .| ji. -  ■  ••■  immatimi  i- 
direotod  '"  iii>-  region  of  the  * »i »t i*-  disk.  The  optic  nerve 
enters  10  or  12desraw  i"  the  nasal  side  of  die  posterior 
pole  'it'  the  eyeball.  To  examine  it  die  patient  should 
luni  i.i-  eyes  (lightly  toward  the  surgeon,  who,  keeping 
r-t il  1  LO degrees  or  12  degrees  i"  ii»-  temporal  side  of  the 
visual  axis,  ieablo  t<>  look  In  the  directioo  of  the  optic 
disfa  without  getting  in  fron<  of  the  patients  face.    To 

find  ill-  dim  ki F  the  disk  the  pun  on  ■■  itches  the 

fundus  reflex,  and  moves  l>i<  eye  until  tin  red  gain  &om 
the  pupil  becomes  noticeably  brighter  and  of  ■  lighter 
color,  indicating  thai  the  optic  disk  has  been  brought  is 

li with  it     Keeping  m  near  M  poejible  inthisdiroc 

tn hi.  the  surgeon  brines  bit  own  oyc  with  the  ophthalmo- 
.•..;„•  i-  1 1 ..-,  i-  |in-,iiiir  t<>  that  of  tin-  patient]  m  shown 
in  I  ig.  26.  During  this  movemenl  care  must  be  taken 
to  k  lep  the  mirror  bo  turned  that  it  will  Bteadil)  reflect 
light  mto  the  patient's  pupil — ■  thing  difficult  at  tir*t, 
although  easily  done  after  long  practice, 

It  i-  not  sufficient  for  some  part  of  the  light  from  tho 
minor  in  tall  upon  the  patienrs  pupil.  The  light  mus* 
enter  the  patient*!*  ey<  from  the  part  of  the  mirror  im- 
mediately around  the  Bight-bole,  The  form  of  tilting- 
mirror  illustrated  in  Fig.  '!'>,  the  oat  commonly  used  on 
Am-  phthalmoscopee,  is  much  larger  than  I 

value  for  the  direct  ophthalmoscopic  examination,  in 
which  only  a  circle  about  15  mn  meter  immediately 

around  tl"1  sight-hole  can  I"-  utilized.  Light  may  Call  on 
tin-  eye  from  other  parts  of  * t »<-  mirror  without  giving  the 
sum :inv  fundus  reflex  whatever. 

With  tl  r  properly  directed  and  the  surgeon' 

i  to  that  of  tli>'  patient  —generally  witiun 

or  two  inches— there  will  appear  in  the  pupil  an 

ot'liiilit  color,  surrounded  by  tl"-  darker  red  of  the  fundus 

reflex.    \>>  relaxing  the  act  mmodation  or  pushing  up 

the  proper  lens,  the  margin  of  this  ana  with  the  other 


itnmr.i  i.mos<  one  in.ussnsis. 
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details  of  (he  fundus  will  becon  I'  >-  then  (bund 

the  area  is  circular  •  >!  it  oval,  {generally  \sitli 

the  long  ash  vertical,  and  presents  somewhat  « 1 1<-  :i|i|H-ar- 

ihown  in  Fig.  28  and  in  Pigs.  I.  3,  I.  and  r>  "i  the 

it  d  plates  I  and  II. 

It>  color  i-  asually  rather  pink  or  cream,  y<<  '•>  contra  i 

with  the  darker  red  around,  il  looks  almost  white,     la 

■yea   it   i-  * j i « i « <-  gray,  or  even  brown   pigi 
Is  deposited  in    its  connective  tissue   stroma.     Striking 


;  b«  normtl  fiindu*.    Tivc  <Urkcr  Toarti  »rr    . 
•rtcrlrv    Thcdarl  :»min»cnb- 

Thr  llitlil  •  "1>«  fcven. 


anomalies  an  nally  encountered.     The  common 

variations  ol  color,  however,  depend  ""  I  arity  of 

the  di  d.     Ii  ii«  generally  ami  side 

ami  palor  at  the  center  of  the  <li^l«.  and  toward  the  t<  m- 
poral  margin.     At  tlic  border  of  the  ili-'k  may  bt 
poinl  omplete  ring  of  brown  or  btaok,  the  "chor- 

oidal ring"  (see  Plate*  1  and  II).  "Within  this  may  often  be 
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EXAMINATION  OF  THE  RYE-OROVSV 


ii. -in h  .1  i  .  i.  nenl  t..  the  temporal  side  (Plate  1 1.  3\  or  ■ 
rmiplete  ring  of  white  surrounding  the  disk  (Piati    II     I 
the  part  of  tho  Bolero  exposed  by  a  comparatively 
opening  in  the  choroid 

Ujx)ii  t-l i«-  disk  appear  an  red  llDOS,  the  retimi]  vessels, 

the  veins  darker  and  mote  <  rtmson  in  color,  tl»-  art 

lighter  ami    more   s.-arl.-t.       Tlw    larger   v<-  I 

white  ■!:-■•  niii'-'  line  along  their  oenters — tito light drealc, 
'I'll-.  smaller  arteries  and  that 

whether  :i  i-crtain  \c--.l  is  -m  artery  or  a  vein  can  Onl)  be 

rtained  by  notioing  the  larger  irnnnnl  with  which  ii  i 
oonneoted.     Frequently  the  normal  veins  m  >;■  \»-  ■  ■■•  n  '•> 
pulsate  whan  they  torn  t"  pass  book  into  the  optic  nt 
Dal  paiaation  of  the  arteries  i-  abnormal.     The  lui 
blanches  pose  onward  and  downward,  then  bend  toward 
the  temporal  side.    Occasionally  :.  vessel  of  medium  sin 
does  i  j -  -r  arise  from  the  general  system  oi 

diskybul  appears  iri<lt'pcii<leutly  near  c  1 1 » ■  t.ni|mral  mai 
passM  :i  little  "ii  to  the  disk,  and  than  turn-,  back  and  i- 
aiatributed   to  the  retina  toward  the  macula.     Siii-h 
colled  oUioretmal  ve*wl*  (Plate  II,  1). 

In  the  lighter  area  at  the  BOOter  of  the  disk  may 
nli. M  |M-  wen  a  dark  stippling,  a  network  of  whito 
with  dark  interspaces  (See  Plata  II.  I  and  6,  awl 
Fig.  28).     This  network   is  the  lamina  .  tho 

continuation  <>t"  the  sclerotic  across  the  space  through 
which  the  opt ie  nerve  enters  the  eye,  the  white  network 
being  the  connective-tissue  bundles,  and  the  dark  inter- 
■l';1;-  the  n|>cqinaa  through  which  the  nerve-fibers  P 

'Hie  center  of  tho  optio  disk  is  commonly  marked  ny  a 
depression— the  physiological  cop— which"  varies  gri 
in  depth  and   form  in  normal   eyes.     It-   presence  and 
Ii  are  most  clearly  demonstrated  !  ring  the 

refraction  of  different  portions  of  the  die  I  Jen- 

anewhal  oonical  in  shape.     Compnn    Plate 
I,  1,  Plate  II,  :>,  :„„i  j.  and  Figs.  28,  29,  :$:;.  and  34. 

Usually  the  nasal  side  i-  more  abrupt  than  tho  tcm- 

P°5»Jj     In ntral  srteryand   the  central  vein,  or  their 

rimary  branches,  firsl  make  their  appearance  at  the 
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tmn  of  this  cup,  then  pass  up  Ite  sides  or  even  into  the 
i nd  it.  .hmI  marge  on  tin-  level  of  the 

II3  thedi let  ol  the  "physiological  cup" 

approach!     half  dial  of  the  optio  <li>-i; ;  bid  it  may  Im- 
'  dler  then  this,  or  the  cop  may  be  entirely 
1 1  ■  - ■  1 1 1  m nil  'in  iml:i ating  disease. 

The  normal  color  of  the  fundus,  or  eye-ground, 
v.ni  The  retina,  which  la  alnmst  transparent, 

■1 11  when  the  tissue  behind  ii  Ii  of  comparatively 
dark  eolor.    The  pigment-layer  of  the  retina  presents  all 
■.  ari  itfons  from  complete  transparency  to  almost  complete 
■  1  i r  1  _r  to  the  amount  of  pigment  deposited  in 
cells,    When  transparent  the  eolor  of  the 
•  -lor  of  the  structun  -  lx  hind  il  ;  vhen  opaqne,  noth- 
ing hack  of  tlii    lay<  r  is  visible.    The  Hindu  part- 
ly dark   in   the  -lark   races,   brown,  or  mahogany, 
rather  than  red.     With  aueh  a  baokground,  the  retina 
will  In'  noticed  at    >  gray  veil,  thickest  above  and  below 
the  optio  disk,  where  it  is  somewhat  striated,  the  stria 
running  in  the  direction  of  the  bundles  of  nerve-fibers. 
iir>i   upward  and  downward,  and  then  curving  around 
above  and  below  the  region  of  the  macula.    The  retinal 
veil  becomes  thinner  as  we  gu  forward  toward  Ihe  periph- 
ery «>r  the  retina,  until  it  is  no  longer  visible. 

When  less  pigment  i-  deposited  in  the  retinal  pigment- 
layer,  more  o  flow  is  transmitted  tromtl horoid 

Im.'IiiihI  it,  and  with  the  increase  of  light  coming  through 

it,  the  retina  itself  bei  -  visible,  and  details  of  the 

i<l  may  h  In  most  eyes,  immediately  around 

the  disk  - 1 1 = •  l  in  the  macula,  the  rrtin.il   layer  holds  w 

h  pigment    that    none  of  the  choroidal   details  ere 

le,  l"it  toward  tl"-  periphery  of  the  fnndns  they  may 

Ih>  studied  in  nearly  all  cyrn, 

Tin-  details  of  the  choroid  consist  iir^t  of  the  I; 
est  choroidal  vi     cl  ,  whteh  appear  with  intei  |  ither 

darker  or  lighter,  according  to  the  amonnl  "i 
deposited  in  the  xtmma  of  the  choroid  (see  Fig.  118).    The 
n  1  ■  1 1  - 1 1 1  -.  1  i  v  broad,  and  form  an  irregular  net- 
work nt'  rounded  loops  in  contrast  to  the  retinal  inmiiilw. 
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DETAILS  "/'  TUB  CHOROID. 


which  arc  narrow  and  ran  a  comparatively  din. 

••■.ill i  inosculatloo,  and  bifurcate  at  iiregnlar  intervals, 

the  lu.ini  lii-   I  "'.11:11  in-    ]  ■  t  ■  ■  -_ :  1  -  *  --i-.viy  -mailer  toward   1  lir- 

peripherj  of  the  n  Una. 

In  most  eyes  the  retinal  vessels  are  the  more  distinctly 
ictn  .  '.Hi  in  eyes  devoid  of  pigment  choroids]  vessels 
may  appear  equally  distinct,  bo  mat  onlj  their  sin  and 
form  or  distribution  reveal  t<i  which  system  they  belong. 

With  diminution  of  pigment  the  fundus  becomi 
lighter.  In  slum  albino  eyes  the  general  background  is 
a  pink  or  yellowish  white;  against  ilii.-  background 
i|i|"-:ir  many  large  and  small  vessels,  among  which  it 
i .. , . .  i,i-  -  diffacull  to  trace  the*  belonging  to  the  retina. 
'1'lii.-  general  background  is  the  sclera,  revealed  by  the 

transparency  of  tl oats  in  front  of  it,  when  these  are 

devoid  of  pigment. 

the  region  of  the  macula  is  brought  under  inspec- 
tion by  having  the  patient  l'»>k  at  the  sight-hole  in  the 
mirror.  This  brings  the  corneal  reflex  a  good  deal  in 
tront  of  the  pupil,  and  the  greater  aeositiveneai  of  th< 
retina  at  this  point  causes  the  pupil  to  contract,  so  that 
without  tin  use  of  :>  mydriatic  it  is  sometimes  impossible 
to  make  a  thorough  examination  of  this  region.  ^ 
ever  the  general  pigmentation  of  tin  aye,  it  t  in 

the  region  of  tin  macula,  when  tl"'  vessels  of  the  choroid 
an-  rarely  traceable. 

The  greater  thickness  of  (be  retina  En  this  region  with 
this  ii.n-i.i  r  background  causes  it  t'>  be  more  frequently 
visible  here  than  in  other  part*  of  the  eye,  except  above 
and  below  the  optio  disk.  The  distribution  of  retinal 
vessels  in  this  region  is  peculiar;  the  principal  trunk.-  run 
above  and  below  the  macula,  only  at  :>  rare  anomaly 
iiiL' it.  These  trunks  give  off  branches  which  run 
directly  toward  tl"    macula  IVora  all  sides, and  become 

bj  division.     In  the  macula  tl I)  detail  to 

be  recognised   i-  the  granular  appearance  due  t<>  the 
irregular  distribution  of  pigment  in  the  retinal  rngment- 
This  granular  appearance  exists  throughout  tin- 
being  most  noticeable  in  eyes  of  n 


Ol 'II  III.  I  l.MOSt  'OI'll '   DIM  I  .V  >SIS. 


89 


but  it  u  best  developed  in  thi    region  of 
ii.i. 
\i  Mi.-  center  of  the  maoula  is  commonly  (bund  a  crea- 
of  shining  reflex,  marking  the  bonier  ofthe/beea 
a/it  (see  Fig.  28).     Ii  vart  -  in  gin  and  shape  with  the 
varyinguimenBMMU  of  that  depression  in  the  retina,  thi 
I'ini  in  Eng  ■  n  1 1  '  lion  i  fin  a  portion  of  the  margin  of  the 
depression.    By  slightly  changing  ili«'  angle  al  whioh  thi 

lii;ln  enters  tl ye,  1  age  of  the  direction  ol  tb< 

mirror,  the  purl   Irom  which  the  reflection  i-  obtained 

Varies;    sometimes   the    enmplete    ring   of   i.lli  \    tn:iy   lx- 

Retinal  Reflections.— Gleams  of  bight  shifting  or 
vanishing  as  the  position  or  direction  of  the  mirror  is 
slightly  changed,  may  l»-  perceived  in  variosi  parts  of 
die  retina.    In  an  eye  «i'li  a  dark  retina  and  ohoroid 

often  resemble  the  refleetiona  irom  the  surfis  i 
.-.ilk,  ami  are  spoken  of  as  tin-  "  waten  •]  -ill.  '*  or  "  shotted 
ailk"  appearanoe  of  the  retina.    8ometimea  they  follow 
tin' oouise  of  the  largest  retinal   vessels,  hut  often  they 

tin-in  irregularly'.  They  are  beat  studied  with  a 
mirror  having  a  verj  short  (bans,  and  trithalensrbousaed 
for  rays  ooming   from  a  little  in  front  of  the  retina. 


With  the  ordinary  ophthalmoscope  mirror  they  are  d 

khko  tin 
of  a  mydriatic. 


noticeable  tlirougn  the  undilated  pupil  than  after  die  on 


One  of  tin-  most  regular  of  these  refleetiotu  i-  an 

or  sometimes  cireh  .  ur I  the  manila  (see   Plate   I. 

Through  the  undiluted  pupil  usually  only  small  portions 
of  :lii-  can  be  seen  at  once,  and  after  the  use  of  a  mydri- 
[1  often  cannot  be  discovered,  except  with  a  special 
mirror.     Increased  visibility  of  these  renecti  been 

regarded  as  an  evidence  ofirritation  or  edema  of  the  r.  | 

hut  it  must  hi n-M.ri.!    i  r.itlnr  imlilinite  ami  uncertain 

conditions. 

A  ili-iim  i  trie  % v i 1 1 1   the  optic  -li^k  and  a 

little  to  its  nasal  side,  the  "  Weiss  refles  "  in  well- 

ing nt"  the  disk,  and  lias  been  considered  an  evidence  of 
progress  pia.    h  is  represented  in  Pig.  34. 
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ABNORMAL   AI'I'HARANCES   AM)  ANOMALIES  Ol    THE 
RETINA. 

Haziness  in  the  retina  int.  rfi  ni  -  '.villi  the  peroep- 
th.ii  of  tli>'  structures  that  lie  bad  of  it,  as  the  stippling 
of  the  pigment-layer,  01  lb  choroidal  vessels, 

and  also  the  parts  of  the  rotinal  v.---.  I-  thai  an    deeply 

liiiritd  in  tli>'  retina.      Where  tin-    \  ■  —  -■  I  -   <: close   i". 

nr  lie  upon,  the  auu  riot  surfat  ■  of  the  retina,  however, 
I  hey  will  bo  clearly  seen,  being  often  mon  distinct  than 
normal,  because  thi  paj  •  >!  the  buy  retina  gives  a 
stronger  contrast  to  the  rod  of  the  vassal  the 

normal  fhndi 

1 1  udoi ■--  in  the  retina  render*  more  marked  or  extends 
beyond  the  normal  limits  the  sppearanoe  of  the  retina  as 
;.  rail.  In  proporti  m  is  ft  is  present,  the  red  hue 
•  ii  ili«.  i'iiimIh-  ig  masked  by  1 1*<-  gray  <>r  the  green- 
i  h  or  bluish  color  thai  i'  causes.  It  may  be  either 
general  or  localised.  In  the  former  oaso  it  i-  most 
pronounced  in  those  regions  where  the  retina  i-  thickest. 
In  general,  it  indicates  edematous  swelling  of  the  retina. 

Haziness  of  the  retina  i-  seen. in  some  cant  of  ej 
strain.     I>  ii  also  likely  to  be  present  after  braise  of  the 
eyeball,  causing  >•  general  disturbance  of  the  coats.    It  is 
in  i. ni-.  ilbnminurio  retinitis, one  of  the  distinc- 

tive Mgns  of  neuroretinitig,  and  is  verj  marked  in  tin- 
retinitis  of  leukemia.  Ii  is  very  pronounced  and  general 
in  embolism  or  thrombosis  'it'  the  central  retinal  vessels, 
-  ■  "i i- 1  i 1 1 ..  _•  •  v  i i i^r  the  fundus  of  the  eye  •  grey  or  white 
appearance  that  shadec  off  toward  the  periphery,  and  in 
the  macula  is  interrupted  bj  a  irery  park  red  -|»>t  at  the 
..    (Compare  Plate   I.  2.  and   Pig     116,  ii",  and 

ll!t.i 

Hemorrhage  iometiniiea  occurs  on  the  surface  of  the 
retina,  immediately  adjoining  the  hyaloid  membrane 
-'  panting  it  from  the  vitreous.  Suoh  i  hemorrhage 
Im-  aeen  the  region  of  the  macolaot  in  other 
i  of  the  eye,  navino  o  iharpl)  defined,  i led  bor- 
der. Surli  >■•■  to  be  i  listing  lished 
r  In  iso  orourring  into  tl..              ii    of  fln    retina. 
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e  latter  generally  lie  in  tin-  ncn  a  Aix  r  laj  ear,  and  the 
Mix*!   composing    tliem  i     distributed  somewhat  in  the 
direction  lateen  bj  the  nerve-Abera.     They  have  whel  is 
called  :>  "  flam*  snaped  "  outlint ,  die  narrower  end  i" 
ill.-  .  ami  the  broader  extremity  from  It,  with 

■  \;  ■  ■-.  .  -  .[»•!  i.illv   :ii   a-  j m -i iplnr:i  1  margin  (see 
Plate    I,  2,    II.    8,  and  I  ies.   1 16  and  117). 
Such  hemorrhage.-  ronrcal  tin-  r<  iiti.il  hat  pans 

--.  them. 
Fatty  degeneration,  either  of   the   retina  at  of 
exudate  into  it,  caoaea  a  patch  ai  white,  often  anite  bril- 
liant.   Bach  white  patches  are  i  specially  obaracti 
the  ratinitu  thai  attendc  ohmnii    ■. n    ■  i:«r  and  renal  'li— 

-albuminuric  retinitis  (Plat*    I.    _.  and  Fig.  IITi. 
In  tlii-    He*  lion  then  leulo  points  or  I 

patehei  ol    white,  arranged  in  linen  radiating  from  the 

er  of   the   macula,    -omrtimi-.-  in  mily  one  direc 
nmetimee  in  all  direction*      The  typical  eppearane 
seen   before  the  spots  run    h  (ether    n    large    irregular 
pan  h  tlii-  appearance  m  I  toteristio.     In 

the  later  loo,  the  patches  are  less  likely  to  be 

but  have  a  brownish  discoloration.  Some* 
t iii.  i hi-  white  patches  of  fatty  degeneration  are  oon- 
lin.'il    to  the  walls   of  one  or  more  V<  -  I  I  -.  caosunj    the 

el  for  a  certain  distance  to  appear  as  a  white  lit»- 
(Plate  I,  I).  Such  an  appearance  indicates  advam  id 
degeneration  of  tl  enerally  attended  with 

similar   .  in    other  of   the    IkkIv.      White 

patches  in  the  retina  have  to  h  -  distinguished  tram  white 

i"s  back  of  tin   retina,  due  to  exposure  of  the  sclera 

through  atrophv  of  inti  rvening  structnr 

Metlullatcd  Nerve -fibers.— In  the  n].ii.-  aerreeach 

cylinder  ha?  ii-  opaque  medullary  slieath,  bill   in  the 

retina  the  sheath  is  lacking.     Al  or  behind  the  lamina 

cribrosa  thi  th  commonly  begins.     It  'it   begins  just 

in  front  of  the  lamina  the  nerve-head  i  I  opaque 

and  the  lamii  ble.     Sometimes  n  portion  of  the 

medullar)   -heaths  while  in  the  retina. 

When  a  \'-rv  t,  •,,-  fiber*  tire  thus  furnished,  there  results  a 
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striate  appeara F  the  retina,  frequently  seen  above  or 

below  the  optia  dink.  When  a  lurj^i-  number  of  the  Six  n 
are  so  covered,  the  result  i-  a  large  white  patoh  rcsent- 
hlinjj  in  color  tlir  patches  of  fatly  «l«-_iji ■n«ir:nif>n  in  the 
retina,  but,  unlike  them,  situated  at  1 1  »*-  upper  or  lower 
margin  of  the  disk  and  extending  in  the  direction  in 
which  the  nerve-fibom  run  (see  Fur.  126 

In  meat  eases  of  die  kind  the  fibers  <h>  not  keep  the 
— I »« : 1 1 It  eontiiiiioiisly,  hut  lose  it  at  the  edge  of  the  optic 
disk,  so  that  the  white  patoh  don  not  bide  the  <li-l<  itself 
I. ni  i-  confined  to  the  neighboring  retina,  Its  distal  mar- 
gin i-  never  abrupt,  ■ ■  of  the  Boers  losing  their  shea 

while  other     itill   retain  them,  giving  a  gradual  bran 

ii  1 1. .in  the  white  patch  to  the  normal  red  ol 
fundus-  -the  so-called  "  leathered  edge."  Ii  is  this  edge 
ni.  I  the  distribution  of  the  white  patch  that  distingni  b 
medullatod  nerve  Bbera  from  the  sharp!)  bounded,  white 
patches  of  retinal  degeneration,  [nbotii  eases  ih<  retinal 
vessek  may  ran  serosa  the  surface  a!  some  points,  and  ai 
others  may  be  quite  lost  from  view  in  the  white  opaque 

li--ne. 

Changes  in  the  Retinal  Vessels.— Hyperemia 
of  the  retina  is  not  exhibited  by  in  increase  in  the  gen- 
eral rc'l  of  the  fundus  ao  much  as  by  the  enlargement  of 
the  individual  retinal  vessels.  By  enlargement  a  greater 
mimhcr  hei-onn  vi.-<il»l<-;  i.he  principal  branches  an 
noticeably  broadened  as  compared  with  i lo •  size  of  the 

optic  disk;  anil  the  vessels,  eniarjri'i  I  nol  only  l.iti  -rally  hut 

a  I  so  in  the  direction  of  their  length,  become  more  tortu- 
ous.   Their  tortuosity  is  shown,  both  bj  their  more  visibly 

wavy  course  ami  by  the  fact  that  certain  portions  of  C*Cn 

1  aland  ontin  front  of  the  n  tina,  while  other  parta  arc 
eorreapondingly  sunk  beneath  the  surface.  In  the  pres- 
ence of  haziness  of  tin  retina  this  makes  a  deeided  con- 

I  in  the  clearness  with  which  the  different  parts  of  a 
vessel  are  Been.  This  symptom  musi  be  carefully  distin- 
guiiuied  from  one  of  the  ophthalmoBoopia  appearances  of 

iiiaii<ni.    it'oinpare  the  appearances  represented  in 
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Plato  I.  2,  ami  in  IM.it. ■  II.  8  with  the  appearance*  of 
ili.-r  [>l.iii  -.  -'I'll  through  ■  strong  oj  Urn lneal  lens.) 

Enlargement  of  the  retinal  vessels  is  commonly 
Mint". >r-i i  unless  the  s .  --.  l-\% nil.--  are  Ihemaelve  di  i 
'.•.  hen  they  ore  liable  to  irregular  dilatations.  In  elderl] 
pi  >  om  h  i.  - . 1 1 :i 1 1 1 i '  -  iii  the  caliber  of  tin  n  tun]  •, . 
are  ii.. i  rare.  It  cannot  be  averted  that  theae  rcooola 
an  entirely  healthy,  although  sometimes  they  Boeon  to 
return  t<>  and  remain  in  a  normal  condition.  Contraction 
of  the  retinal  vessels  is  mostly  seen  in  connection  with 
Dptio  atrophy*.  It  indicates  that  the  atrophj  has  beendne 
e  involving  the  retina.  It  i-  commonly  general 
:in:l  unit. .mi.  excepl  when  arising  rrom  disease  of  the 
l-walls,  it  -hortlv  after  a  complete  <»r  almost  com- 
p  i  !■  interrupd t'  the  retina]  circulation,  at  bi  embol- 
ism. Tin'  iii.n.  -  ami  vein-  mas  be  equally  dilated  "r 
contracted,  <>r  one  set  of  vessels  ma*  bi  more  altered  than 
tlio  other.  Pressure  :it  the  nen'O-bead, as  in  glaucoma 
or  optic  neuritis,  tends  to  distend  the  veins  and  diminish 
the  arteries  (see  Figs.  ".i1  and  83).  The  color  of  the 
retinal  vessels  may  be  altered  by  •changes  in  the  • 
stitntion  of  tin-  contained  blood.  In  diabetes  it  n  Boaie- 
-  impossible  to  ilir.tingni.-li  between  the  nt.  ri.  -  ami 
veins.  In  anemia  they  become  paler, especially  the  veins. 
At  death  the  blood-column  is  Been  to  become  finely  gran- 
ular before  it-  moveiin  nt  i-i  a -i  ■-. 


CHANOBS   IN  THE  OPTIC  DISK. 

Redness.—  Mi el  of  tin-  eyes  examined  ophthalmco 
eopically  presenl  disks  thai  are  abnormally  red.    Ri 
■  ii'  ili..  .ii- 1,  i«  liable  (•■  ill  kinds  or  eye-strain  and 

.  inflamnuitinti.  Within  the  normal  limit-,  how- 
tln  disk  varies  greatly,  ami  its 
a|>|Kirvnt  redness  depends  also  on  the  contrast  of  the  color 
of  the  fundus  around  it.  When  the  fundus  is  dark,  the 
disk  appears  relatively  white  by  contrast,  and  when  tile 
■anrrounding  I'mii. In-  is  light,  the  disk  appears  more  nearly 
of  the  senile  color. 
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Only  by  the  extensive  dm  of  iln   ophthalmoscope,  hv 

eluding  ex inatiooc  of  normal  eyes,  can  1 1 » « -  observer 

establish  on  approximate  standard  for  1 1 1<-  normal  color 
of  the  disk,  Increased  redness,  11  alight,  does  not  bide 
the  usual  gradations  of  colon  presented  by  the  normal 
disk.  The  temporal  aide  and  central  depression  remain 
lean  red  than  other  porta;  but,  it'  the  hyperemia  Im 
groat,  these  differences  of  color  an  usually  less  pn>- 
nounoed.  Redness  <>t  H"  •ti>-l<  includes  a  nmfbrni  altera- 
tion of  hua  from  dilatation  of  invisible  ■•  i  --•  I-,  :in<l  the 
inoreaso  in  hues  and  number  "i  i  rib!  vest  la.  At  its 
imam  the  disk  may  have  the  color  of  the  surroundini 
fundus.  Tin.-  increased  redness  may  be  limited  to  tha 
of  optic  neuritis.  In  casee  oi  sj  iti  tin, 
however,  i'  i  BBMxnatod  with  hyperemia  of  the  retina  and 
choroid,  more  closely  and  directly  with  the  hitter,  lncause 
the  '•■  'I-  which  supply  the  head  of  the  optic  nerw 
not  branches  of  the  central  retinal  vess.l..,  i»m  Li ..w< In-  <.(' 
thi  •■■    ela  that  furnish  the  bl l-eupply  of  the  ehoroid. 

The  hyperemia  ol  thi   disk  arising  from  eye-strain  it 
1 1  i : .  1 1  \-  similar  to  the  hyperemia  preaenl  in  the  early 
of  scrioui  organic  disease  of  the  optic  nerve,  in  con- 
ni   tion  .vitli  brain-tumor  or  mi  In  later  si 

of  optii  neui  iti  from  brain-disease  the  hj  pi  n  i  tl  i  i  ■  quite 
different.  The  general  pink  Bush  that  existt  In  health 
and  i  emphasised  in  early  hyperemia  la  wanting;  and 
the  alteratioi  of  color  depend  on  in  increase  in  namber, 
with  irregular  dilatation  of  the  Bmaller  visible  vessels 
Hyperemia  of  t !»»--»  oharactor  marka  die  tranaitioo  (rom 
inflammation  of  the  »»| »t i- ■  nerve  to  etroph 

Opacity  of  the  Ncrvc-hend. — The  normal  varia- 
tions in  the  visibility  of  the  lamina  prevent  it  ft ssrv- 

in    as  a  teat  for  the  exudation  In  tl><  nerve-head  ma  large 

tiroportion  of  •  It"  from  previous  examination  it  i>- 

inoa  n  that  die  la wag  noi  mall)  t  uuble,  as  in  Fig. '-"'. 

the  obeouml f  ii  will  I le  of  the  firs! 

opacity  of  the  noi Uj  transparent  tissue  in  the  nerve- 
bead.     Later  maj  come  obscuration  of  thehvrgi 
aargin,  and  the  ohoroida]  ring. 


orimui.M  '- 


!.."> 


Tin-  upper  and  lower  margins  ol  the  disk  an  usually 
ured  b\  the  nerva-fibors,  the  bulk  of  widen 

..ii  in  iIk.-...'  directions.     Such  obeouratSon   is  by 
striatums,  while  thai  di  the  tissue  ia  by  a 

i  ii   li:i/i •;. 

1 1,  i.i  which  tba  differ)  nl  rtrm  torn  an  ob- 

wured  will  depend  on  theamounl  of  exudation  into  tin 
s-head.     in  -■-  [|  amount  -  to  oompleu  bid 

of  the  w  i  '■■  outline  bi  neath  ■  reddiah  gi  lliug, 

wniobeanonl)  be  certainly  r ignixedi   Inn   ate  ol  the 


■ 


ri«.  m 

r  'iown  In  •rctlmi  below,  in  contract  with 

•- inil IH...I-. .|.i.-  >|.|H:ir.mi'.  •  am]  Mcllan  of  Uio 

optic  disk  hv  tin-  divergence  of  the  retinal  vessels  fnun 
ii    ii      Vie.  30).     Such    a   condition    i*   reached 

ly  in  tlii!  inuiriti»,  duo  t"  eye-strain.      It  ind* 
rather  thai  th  ■  in  the  nervo-head  are  due,  cither 

il  diwaac,    ik  hi  at  i"  rniciona 

nia,  or  t"  organic  cerebral   disease.     In  a 

me  such  npiicaranco   may  be  presented  as  an 

Swelling  of  the  Disk.— Cnut  opacity  and  Ignore- 
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only  oeoar  with  swelling.    Tin  swelling  it  shown  by 
theaUend  contour  of  the  v  mm  Is,  and  particularly  bj 
difference  of  their  refraction  tJ  ii»-  scoter  of  the  disk, 
from  ili.it  of  the  neighboring  ftindos.     This  i 

naled  with  the  opothalmoAoope  bj  the  method  g 
in  Chapter  VI      First,  the  refraction  i«  to  |M- measured 
of  the  nost  prominent,  most  brperopie,  or  least  myopic 
details  of  the  nerve-head.     Then  the  refraction  of  the 
adjoining  portion  of  the  fundus  which    appean   i 

nearly    normal    is    to    be    BSOGftained.       Tin-    difference 

between  the  two  give*  the  height  of  tli<r  swelling, 
It  is  to  be  borne  in  Blind  that  in  normal  eves  there 
variation*  in  refraction  in  different  parts  of  the  optic  d 
ankle  from  the  physiological  cup.     One  may  find  a  differ- 
of  one  diopter  or  more  between  the  temporal  ami 
the  Basal  aides  of  the  normal  disk,  the  latter  being  usually 
the  more  byptropie,     In  aon    eyes,  too,  tin   nerve-head 
normally  projects  m  front  of  the  surrounding  fundus. 
I.' -tin. .-.«,  opacity,  and  swelling  are  signs  o?  iiiHaruma- 
of  the   optic    nerve-head,   whet  her   from   cyc-.-truin, 
brain    disease,  or    other   causes. 

Pallor  of  the  Optic  Disk.— The  variations  of 
Color  Of  tin- optic  disk  in  health  make   it   always  diilienll 

to  say  when  it  is  aboormally  pale.  The  strictly  nonnal 
dish  ii  paler  than  the  great  majority  of  those  examined. 
Paleness  of  the  disk  indicate  trophy,  and  some- 

tiim  •:  atrophy  must  be  sought  to  decide  if 

the  dish  is  abnormally  pale.  The  slightest  pallor  of  the 
disk  i-  i  diminution  of  the  pink  blush,  from  narrowing  of 
invi  ds.     With  neater  change  the  number  of 

small  visible  vessels  will  l>c  found  reduced.     In  severe 

,  all  of  t!"   small  Vessels  become  invisible,  and  i 
the  largi  r  branches  of  the  central  retinal  vessels  can  be 

I  lii  il  vi^scls  may  either  remain  of  normal  site, 

as  in  primary  optic  atrophy  or  atrophj  from  disease  of 
the  optic  tr.iet<,  as  illustrated  in  Fig.  31 ;  they  may  be 
ffhal  i  nl  irgvd,as  in  theearliest  stages  of  postneuritic 
atrophy  ;   or  they  may  be  diminished,  as  usually  in  the 
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1  Htagro  of  |>i «-t ii. -i i ri t i. ■  atrophy,  and  in  optic  BtTOphy 

due  i"  'Ii  cases  of  tin   disk,  retina,  or  choroid,  oi  od  1 1 ■•  ■ 
ok  id.  i.-i  ee  Plato    '  •    '■')■ 

The  color  ©/  the  optic  disk  <!«••  pend  solely  upon 

lood-eupply.  In  some  cast  -  of  optic  atrophy  the  dish 
i  dead  white,  in  others  more  distinctly  gray,  mulsh,  or 
oven  decidedly  greenish,  as  seei  byayeUOT  light  1 
v :i ii.it i. ■! i -  depend  mi  tin-  "riu'inal  color  of  tin-  ili>l<,  :in<l 
mi  the  Eimounl  and  charactar  "i  the  exudation  Into  1 1 1 « * 
Derve-beadj  during  the  process  thai  baa  preceded  the 
atrophy     ice  Plate  II.  B  and    10), 

Capping  of  the  Disk.— Variations  in  the  normal 

level  of  tin  ili-k-Mirtii'-"  and  in  the  sue  and  shape  of  the 

physiological  cup  (Fig.  29)  make  it  always  difficult  to 

ginning  of  pathological  cupping  of  tho 

ili«k.    The  most  constant  n  the  normal 


n  si. 

tta.n  »ho»»  dlik  In  npllr  mrutOiv  v 
IB  V.;  m  '•  .nlM»l  Kllh   1 

»|.|-nt»;ii  i-.  nml  wcilun  nl    ;  ration. 


:.  than 

<iJ>lltlHt]niUaCQf4G 


and  the  pathological  cup  i-  thai  the  latfc  r  i  en  nda  to  the 
ili-k  i  while  tin-  tbrmcr  does  not.     Bui  in  eaaea  of 

early  gl  uieoma  or  atrophy,  the  cupping  may  not  yel  have 
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■|uit>-  u>  the  margin,  and  in  are  cases  the  rap 
to  xlr  di»k-margtn,  although  vision  and  the  vbaal 
icJdarr  normal. 

A  broad  •halKrw  ibpression  with  sloping  sides,  •catirrr- 

■lup>«l  («■  I  be  regarded  as  doe  to  paxvnch y- 

matou*  <>r  itit»r-titial  chains  in   die   nerve-head.      A  ran 
villi  uhnipt  fdfp*,  *u«netimes  overhang  iL-trated 

!<•  •*•  regarded  a*  doe  to  intra-omlar  press- 
ure ;  generally  to  abnormally  high  intra-ocalar  tension — 
glaucoma. 

The  rxUtrtjrr  and  the  extent  ••t  tliecnpof  opticam: 
arc  awvtrutincd  by  the  measurement  of  refraction  at  its 
OftnVr  ami  margin!*.     The  glaucoma  cup  present*  a  more 
Ktrikin^'  u|>|»-arance.     The  retinal  vessel*  appear  at 
botta  !■*■*  on  to  the  aides  of  the  cap,  often  i  ntirelv 

ihiI  of  night,  and  climbing  over  the  margin  of  tin 
mappi  u  in  ■  M  ■••■  p  atioti  -|  ■  '•■  in  an  a  ted,  apparently, 

pied  at  the  bottom  cup 

re  seem  to  have  a  new,  hook-like  In  ginning 

at  th<-  disk-margin,  the  hook  being  the  curve  of  the  vessel 

rip  sop  to  the  genera]  -nrfaeeof  the  fundus.    1 1 
hooka,  presenting  a  greater  depth  of  blood  to  be  looked 
throe  ir  darker  than  the  other  parts oJ  tin  •. . --il-. 

normal  optic  nerve  a»  it  enters  the  sclerotic  becomes 
smaller,  each  medullary  sheath. 

<  >'i  thai  <•  a  ■•nut  when  tlie  cup  1  xtentk  Quite  t<>  the  nerve- 
margin,  it  i*  larger  hi  I  irface  ol   the  choroid  than 
it   point     It   i«  what  is  calk  I  •■  kettle-shap -I."  m 
that                      overhang;     The  optie  nerv<  eaten  the 
I")"  Hi.    1  ■  1!    if.-  and  ■:.' '  -  tin-  ••!  Dt<  r  of  the 

l«all '    the   pupil.       Hi  nee,   without    any  overhanging 

the  Mail  tide  01  the  cup  would  be  invisible,  while  the 
tempi  1  J  > iUl  Mill  he  seen. 

I  lie  depth  hi  the  pathological  cup  u  of  little  value  for 

li  il'-|iiinl-  birgel)  upon  the  extent  of  the 

eup  previously  p  and   in  glaucoma 

titration   of  the   process   than   on    I  he  malig- 

a-e. 

AnomaliCH  of  the  Optic  Nerve.     Ekunettraea  the 


oputiiai.au 
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of  ill'   "pin  disk  : piod  by  a  cavity  which  may 

I"    braadei  and  di  epi  i  titan  tin-  laucoma  oap, 

along  the  side  of  which  the  not  ma]  imaanl  ol  w  rvo-tis»ue 

make   ii-  TOJ   to  the   n-tina,  vci-urino-  full  vi 
■  good  field  ;  or  nerve-tissue  nun  be  largely  or  entirely 
lit,  ami  the  sight  correspondingly  defective,      Thia 
condition  is  known  as  eohboma  "/'  '/»  "/>',  The 

rity  sometime*  extends  ■  coneiaerable  distanci 
bach  of  the  solera  and  ma)  parj  greatly  Io  sire,     li 
i"  .  ggociated  nrith  coloboma  of  the  aboroid  or  exist  alone. 


PIQMENTATION. 

Pigmentation  of  the  optic  nerve  is  not  rare.    Tta 
iippcars  ;>-  one  or  more  black  blotoheB,  like  an 

>il;;l    i  t  t !-.-.-.  |  h  ,  1  .ill  the  disk.       Ill  I  pi:'lii.-|| 

tadon,  apparently  continuous  with  that  ol'  the  normal 
I'lioroid  and  pigment  coat  ol  t  In-  retina,  seems  to  cover  a 
onion  of  tli.-  disk  (see  Plata  i  I 
Pigment -deposits  in  the    General   Fundus.— 

'Ili'-"  are  dark  brown  or  black  in  i-olor,  and  i  E  irregular 
pes.       They  must    be  distinguished    from   opacities   in 

the  media.  Tin-  i-  done  easily  enough  when  the  eye  is 
steady,  ami  they  are  clearly  focussed,  bul  it  is  sometiinea 
difficult  when  only  glimpses  of  m  'lark  object  are  canght 
during  ocular  movements.  They  an-  located  either  in 
the  retina  or 

Pigment -deposits  in  the  Retina.— In  the  retina 
th.  y  Bometimi  -  ovi  rlie  the  branches  of  the  retina]  v< 
or  i  di  sheath.     Sometimes  I  b 

around  or  along  which  the  pigment-patch  is  developed  is 
too  >mall  tu  be  visible,  or  disappears  in  the  ionise  of 
later  rativc  changes,  tlto    pigment-spot    retaining 

the  branched  shape  of  lite  vessel     Other  -<jM.tM  have  the 
form    of  a   central   lens-shaped    body   with    radiating 
branches,  somewhat  the  shape  of  »  "  bme*eorpaacle. 
Then-  are  the  typical  forms  "i    retinal  pigment-acposfta. 
They  are  illustrated  in  Fig.  118. 

striking  form  of  retinal  pigment  presents  a  huge 


!<-•        noMtun   DEI  ■  i 

or  areuH  of  black  or  \<r\  dark  pigment,  giving, at 
fir-r  i-  impn  rery  ganoaa  disease,  but  it 

■bowl  ii"  'lis'  lal  tissue,  ami  is  i 

ile  with  full  vision.     Another  anomaly  ooneisb 
of  dark  brown  or  black  oocurriii  r  or  in  groups 

upon  a  background  of  normal  fundi 

Choroidal  Pigment-changes.— In  the  choroid  the 

patches  of  pigment  are  rounded  <>r  irregular  in  .-liar**, 

ami  associated  witfa  more  or  less  choroidal  atrophy.  Their 

common    neat   is  in   the  region  immediately  an 

disk.     Normally,  out-:  disk-margin  is  gencr- 

ally  (bund  a  ring  or  pigmentation  darker  than  tlmt  of  the 

ral  fundus, calleae  ,ih.  Plates  I  and  II 

Fig.  31  i.     Tins  varies  in  width  from  a  mere  Ii; 

ovo-mira  or  one-half  thai  oj  the  disk.    It  is  sometimes 

nniforn  oat,  bat  mora  frequently  broader  in  one 

direction  than  in  •■•  Ikt».     In  the  majority  of  eyes  the 

entation  of  the  rinj;  is  quite   irregular.     At  boom 

points  the  pigment   i-  heaped  up  in  black  nttsscs;  :it 

others  it  in  partly  or  entirely  removed  with   mart  Of 

lew  complete  atrophy  of  the  choroid.    While  inch  irr 


a  Flo.  34. 

" 

1  ■'!-.  mi'l  a  In  i 
»n0  ■  rf*..-«  hi  •  I '  i  kImi  become 

i*mr»  uMliiui  turr.  AnTwn'til  i   i-  wr«'ii  ihr 

l!  nttt  -f  V. 

I  irrties  may  l>e  normal,  thej  tk  now    n  ■  ii  i  jt    proportion 

i  that  represented  to  I  restrain, 

with  hyperemia  of  toe  pari  succeeded  by  atrophy.     The 

extension  of  the  atrophy  and  the  pushing  before  it  of 
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Irregular  pigmentation,  usually  tc  tha  tampon]  ride  of 
the  disk,  give  the  atrophic  crescent  of  myopia  .-■>■  I 

and  ::ii.  Sometimes  die  una  of  tlii-  aneeoal  i- 
eotiroiy    white    or  yellowish   white,  oxoept   when   die 

nl  vessels  cross  it;  in  other  oases  H  shorn  Irregular 

Wllt-|Ut.|l  ■■-. 

Pigment-blotches  at  the  macula  result  Bom  In- 

i  iimn   of   tii.    choroid,   or    pi  rhape    bemorrba 

Multiple    patches    of    pigment-deposil    with    choroidal 

phy,   wlniihi    |i  ■;    nr   many,  indicate  duBemmatod 

oiditis  (see    Fig.   110).     When  numerous,  they  an 

rrouncntly  confluent,  forming  largi  areas.    The  pigment- 

•  J  >  posit  marks  a  late  stage  of  choroiditis.     During  the 

;ea  there  u  do  increase  of  pigment  ;  and  when 

the  dep  jit    om  i  probable 

that  iii>'  morbid  process  has  ran  it*  com  e,  and  thai 
in.  farther  change  a  ill  occur. 

Spots  with  rounded  or  oval  outline,  either  discrete  or 
confluent,  in. iy  be  indicative  of  syphilis,  but  connol  be 
regarded  an  pathofnioinonl  i    Bometunes  choroidal  chai 

mpuny  the  bo« rpusole  plgmcul  patches  character 

istii  ni  n-iiiiiiis  |>i  iation  itsnolly  imli- 

due  to  etcquii  tills. 

CHOROIDAL  EXUDATE  AND  CHOROIDAL  ATROPHY. 

Ah  t  in  the  fundus  is  known  i"  be  due  i"  lesiona 

lyiiur  iwnk  uf  *  I  ■«•  n-tino,  when  t  !  i»-  retinal  •••.-.-.,  |.. 

-.  it   withoui   being  rendered  lew  distinct,  or  when 
choroidal    vessels  are  seen  in  it     7eflowisfa  or  ores 
colored  spots,  generally  slightly  awolleti 
rounded  by  a  darker  red  -li  m  is  i  rundua, 

Indicate  loeali  n  into  the  choroid.     Very  acute 

choroidal  exudation  i-  usually  attended  with  considerable 
boxineas  of  the  retina  and  vitreous  in  front  of  ii  : 
the  choroidal  condition  i-  not  thus  veiled,  ft  is  probably 
n  hat  chronic. 

From  the  yellowish  indefinite  discoloration  <•<'  the 
choroidal   exudation    there    is,  with  die   progress  of  the 
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<•:■■-■ ,  the  gradual  passing  over  Into  the  whiter,  bul 
somewhat  yellow,  paton  of  atrophy.     \-  the  transition 
occurs,  the  swelling  disappears,  and  usual  I  j   along  the 

in  hi'  the  -|x>i  pigment  di  <o  it    be •■  evident 

Primary  atropliy,oi  atrophy  wit! I  swelling  of  the 

ohoroid,  leads  oral  t<-  a  diminution  of  die  fundus  red; 

then  the  larger  choroidal  vessels  bi me  visible.     Later, 

these  too  undergo  contraction,  and  ma)  ■!--*•  entirely  dis- 
:i|»|n-:ir.    'I'Iii-ix-  ninuiiis  thenonlj  the  whiti  on  t  of  sclera, 

nor •  leea  discolored  bj  pigment,  over  which 

the  retinal  or  some  oi  the  largest' choroidal  vessels.  A.- 
Bomparcd  with  Lhi   color  of  the  normal  disk,  complete 

1 1 idal  Dtroph)  ia  decided!)  whiter:  bul  ii  never  pre- 

thc  gleoi g  white  appearan tmcdullated  n< 

fibers,  or  tatty  degenerat f  tin  retina  in  albominurio 

•litiilk 

The  "Myopic"  Crescent.— Tin-  commonest 
ni'  choroidal  atrophy  ia  t"  the  temporal  Bide  of  the  ilisk, 
where  it  may  be  seen  in  many  cases  of  seven'  *  v. --train, 
being  most  largely  developed  in  oases  of  progn 
myopia.  Such  on  atrophy  starts  tir-t  as  a  yellow  oreseenl 
lying  on  the  temporal  Bide  of  the  disk,  which  broadens 
c  itlnr  by  gradual  extension,  or  by  the  successive  appcar- 
.iiii  ■  ni"  similar  crescents  of  atroph)  to  die  temporal  side. 

It"  (lii-ii'  pro. -in  I  far  •iiiniL'li.  tliric  iv.-ult.- a  -mnew  lial  tri- 
angular ares  of  yellowish  white,  with  its  base  at  the  disk 
and  it*  apex  toward  the  macula,  called  s  oottui  (set  Fig. 
With  it-  extension  in  this  direction  the  atrophj  i- 
spt  also  to  encircle  the  disk,  and  gradually  extend  in 
other  direction 

Other  Local  Lesions.— Less  frequently  choroidal 
sxni  trophj  is  found  in  other  parts  of  die  fundus, 

being  most  sonoue  in  the  region  of  the  macula,  which 
sliimlil  be  carefully  searohed  for  them.  Buch  ana-  ma) 
also  be  found  confined  t"  the  periphi  ry  of  the  fundus. 

One  or  more  crescendo  areas,  approximately  concentric 
with  the  opdo  <iii-U,  bul  quite  removed  from  it,  generally 
in  i In-  direction  of  the  macula,  sometimes  even  beyond  it, 
are  oheraj  o-called 
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148),    They  are  usually  attended  with  marked  alfera- 

inrte  of  the   fundus.    Occasionally  then 

sharply  defined,  rounded  areas,  or  s  idniilar  white 

tchea  from  some  poiol  Mow  the  <li>-k  or  even 

.  above  the  disk  font  he  lower  periphery  of 

the   fundus.      This  is   ooloboRU   of  ll Imruid  (BW  Fig. 


Ma  «r>. 

FnW.   W  mini  M ♦.— Alliimalollil  ilcpmlt*  of  plgmi'iit  in  III. ■rliimmUl  rlnj,, 

115).     Anomalies  of  the  choroid,  each   m  areahowniil 
34a    and    34''.  ami  which  arc  due   pimply    to  an 
unusual  formation  >>t"  pignnnt,  .-mil  not  to  any  pathologi- 
cal change,  are  generally  i"  l»-  known  by  absence  of 

atrophy  in  <•> ection  %v  i t  (>  the  pigment  deposit     (Com- 

pare  with  Figs.  33  ami  34.) 


I  II  v  PTEB   V. 

REFRACTION;    PRISMS    AND    LENSES,    AND    THKIR 
STRENGTH    AND  KUMBERINO. 

Upos  the  fi  oeofthc  body  light  bill  from  neh 

ry    visible  ohj< •  i.  and    w «      the   w  tuutive 

retina  so  placed  ns  to  receive  Ll  ■■■  light,  each  point  of  die 

retina  would  lie  improved  bj  lighl  from  every  Inmii 

■mint  befort'  it.     hneh  point   of  the  retina    would   then 

ivc  an  impression  similar  to  that  mode  upo 
other  point,  giving  only  a  general  pereeption  of  light. 


10  J 


IMPORTANCE  <>F  REFRACTION. 


Km-  complete  nana  each  lumii -  point  -'  make 

[fa  distinct  unpressios  on  ;>  single  point  of  the  n  tins,  and 
through  it  upon  a  single  uervo-eeU  or  noun  of  nervc- 

■  ■II-  in  the  limiu.  To  :u-c(iiii|»li.s|i  flu-. /A  li;//il  failing  OH 
,','.<,     r,li,ni    mutt   In1   iiKKniifil   or  jiicitMHfd.       To   ruppcri   thr 

retina  so  thai  it  *lt<>lt  property  rsoswe  assorted  UgnL  it  the 
function  of  the  eyrl'< it/-  Tin-  ansorttng  i-  affected  En  the 
nnman  bjd  bj  refraction,  and  the  whole  function  of  the 
syeball  being  to  support  and  protect  the  retina  so  that  it  maj 
reoeivi  properly  refracted  rays,  the  refaction  of  the  eye 
is  of  primary  importance  in  its  physiology  and  pathology. 

RF.FRACTION  OF  LIGHT. 

Light  consists  of  successive  waves  passing  from  each 

litiiiin- .1 1  |i<iii(  in  all  directions,  lil<''  il"'  waves  which 
in*'  whan  o  stone  i-  dropped  in  •'till  water. 

Thr  direction  of  wawMnovemeni  it  abeoj/t  p  u&n 

to  tht  '■■"'■,  orast  or  wane-front. 

Waves  of  light  travel  fa  ■■  than  in 

other*.  Upon  these  two  beta  depend  all  the  phenomena 
of  refraction 

In   Pig.  30  the  circles  represent  wave-fronts  of  light 

from  ;i  lumii -  point,  .1.    The  radiating  lines  parpen 

dioular  to  die  wave-fronta   represcnl   die  direotaona  in 


.i-ffn«  of  iiicht  (oaring  "IT  rr-.in  >  li  d  it.  and  raiastans 

tl  Mt-li  Ihr  IIkM  {«•*•« 

which  the  different  parts  of  these  wave  mm  ng 

TIm-v  nn-i-allcd  "rage"    flight.    Close  to  the  point  from 


"/■  iMiur. 


I  or, 


which  ili''  liu'lii  emanates,  1 1 ■< -  rays  included  in  a  given 

|.i  i    i    Hi)  will  be  very  divcrgentu     At  a  greater  dia- 

includcd  in  tlii~  bum  >[«>-<•  0  />'  will  lie 

livergenl       \-  Uk  ikiskoii,  tin-  included  pari 

of  i  wavo-front  becomes  mora  and  more  nearly  straight, 

aii'l  oi  iti  infinite  distance  « 1  *«-  rays  included  in  a  certain 

i  would  be  parallel,  and  t ! j . -  parts  of  tin-  wave-fi 

circular  b  lit.     Here  we  have  only  tocousid  r 

ili''  rays  and  pars-  of  the  wave-fronts  that  enter  thi 

!:.■  pupil,  usually  from   "•  t"  ••  num.  "i  diameter. 
hi  .k  of  rave  that  come  tWmi  2" 

only  diverge  tin-  width  of  tin-  pupil  upanJklt 
This  i-   a"'    strictly  correct :  l"it  it  is  convenient,  and 
I,  they  will  Im-  -..  conafch  red  here. 
Transparent  substances  ar^  called  dioptric  media. 
Of  the  dioptric  media  are  have  to  consider,  light  mo 
rapidfy  through  air.    [fwe  take  the  time  il  rexju 

(br  light  In  Umvcl    8  given  dMainv  in  air  as  I,  (he  limes 

required  to  travel  the  uanii  i   in  other  transparent 

iliiliented  us  follow.*  : 


W»ln,ili.   ..i-!ii  i.   •  i  .    humors.  1.33 

Th*  i'ry*(»llin<-  i  • 

.'•  »l*ctacI<-<. .  .  LAS  IO  LSI 

1.56 

Hint «[«..  .  ...  .0 

Duioi.n.1,    .  UB  U  2.60 

Such  a  number  indicating  t Ik-  relative  length  of  tune 
required  for  lighl  to  travel  ;>  unit  of  distance  in  a  given 
-iili-i.in.         its  index  of  refraction. 

When  lighl  |  etanoe  baving  ana  index 

ui    efraction  into  a  substance  having  another  index  of 
refraction,  its  rate  of  movement  undergoes  a  change  cor- 
responding in  the  duTerenee  between  the  two.    <  m  aceounl 
!•  movement  the  i  ill  be  '-loser 

i'iit  in  tin-  medium  having  the  higher  index,  and  mi 
aceounl  of  luster  movement  the)  '."II  I"  farther  aparl  in 
the  medium  having  tin-  low  r  indk  •  of  reC  letion.     v. 
rs  when  the  wavi  -fronts  corn  ■li'ace 
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RETARDING  OF  LIGHT  WAVES. 


separating  the  media  and  the  rays  fall  perpendicular  to 
that  surface,  is  shown  in  Fig.  36. 


G 


Fig.  3B-— Wave*  of  light  pawing  from  air  Into  ulaxn.  retarded,  but  their 
direction  not  altered. 

Within  the  substance  G  (glass)  having  the  higher  index, 
the  wave-fronts  are  closer  together,  but  have  the  same 
direction,  and  the  rays  perpendicular  to  them  have  the 
same  direction,  as  in  the  substance  A  (air).  This  is  true 
whether  the  waves  be  passing  from  A  to  G  or  from  G 

to  A. 

When  the  wave-fronts  and   rays  strike  obliquely  the 


Fin.  37.— Refraction  of  light  Wheil  the  waves  pass  iiMlquel;  from  the  air  Into 
glass,  illustrating  the  "  law  "f  tile  sines." 

surface  separating  the  dioptric  media,  the  effect  is  different, 
as  illustrated  in  Fig.  37. 
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i'Ih'm  a  »;ivi  IV.. ni  travelling  through  :iir  reaohei  thi 

position    /.'/.''.   ;i    i". iii n    /•'  passes  into  1 1><    leoond 

Mr  ilium,  whii-li  we  will  take  at  ukI  its  movement 

is  iiiiiiK-.li.il.  U  retarded,  so  tital  while  /■"  travela  !••  '*.  I! 
only  travels  to  C,  a  distance  the  reafproaal  of  the  in 

ofraction  of  the  glass ..  ,-r:  •     The  affecl  of  tl 
«lmt  when  the  wave  has  reached    CO,  its  direction  has 

ntiallj   changed;  since  light   movet  along  lines  pes 
pendicnlar  t..  e-fronte,  its  movement  «ill  now  be 

perpendicnlar  t"  ''''.making  a  decided  angle 
with  the  rays  perpendicnlar  <"  /.'/>".     Bjj    passing  "!>- 
liquely  from  one  dioptric  medium    into  1 1 1 -  -  other, 
direction  "t*  the  rays  of  light  has  been  chan  ■<  d. 

The  same  thin;.;  occurs  if  the  light  passes  from  tlir  jrlaaa 
into  thi  air,  tin  wave-front  going  from  CO  to  />'/»".     In 
eithei  case  the  direction  of  mo  ray  is  eqtnUv  benl  ill  the 
in  Eacc  separating  i  in  two  media.     But,  in  passing  to* 
the  medium  having  the  higher  index,  called  the  n 
refracting,  tl>e  raj  is  benl  perpendicular  PP 

ili.  bounding  surface:  and  i  •  ■  passing  toward  the  medinm 
with  a  lower  indes  of  refrai  died  thi   less  n  fn* 

medium,  llu  ray  is  bout  from  the  perpendicular.  The 
amount  of  tiiis  bending  depends  on  Ihc  difference  of  <li«' 
indexes  of  refraction  and  on  the  obliquity  of  the  wavo- 
front  i"  ili"  bounding  surface.  The  more  the  wave  i« 
retarded  by  tin  rthcr  the  wavo  at  B  has  to 

travel  in  tin  glass  while  the  pari  :ii  /•"  is  still  in  ail 
'eater  will  hi  inge  of  direction. 

If  /'/"  be  drawn  perpendicular  t<>  the  bounding  surface 
at  /.'.ili.  angle  A  BP*  between  the  perpendicular  and  .(/», 
ili"  direction  of  the  incident  ray,  is  called  the 

and  '  /!!'.  ili"  angl  per- 

pendicul  ir  and  the  direction  of  the  ray  after  it  ba 
refrai  U  I.   ■  called  tlie  ano  relation 

of  one  of  these  angles  i"  tin    other  is  illustrated  in  the 
BB't    uid  BOO,  the  angle  I:  qual 

t.i  th"  angli  of  incidence,  ABI"  l\n>".vi-  ■  il  eir  sides  arc 
mutually  perpendicular),  and  the  angle  BCC  being  equal 


I  OS 


la  ir  of  rin:  si 


to  Hi.-  angle  of  refraction  PJ?C(bccaus<  il»ir  sides  are 
mutually  perpendicular),  Rnl  these  two  triangles  />'/."'' 
Mid  in  ' < '  ir.  right  angled  triangli  -  ••>  itb  :i  common  *!<!<• 
ffC.  which  1 1 1 :  i  \  fx  taken  as  radius  or  1,  for  both  triangle*. 

B)  i!h-  ( non  relation  of  the  aides  ol  :i  right-angled 

triangle  i"  Hi.-    in.   of  the  opposite  ingle  we  bavo 

in-  A-.  ■.  in  ■  tain  /:'!:<-,  ih.  angle  of  incidence. 
BOA  :  :/;'':, in  BC'C,  the  angle  of  refraction, 
or  /."'  ':sin  ffBC:  :  BCs  sin  /.''"'■ 
dn  /,*'/;' y:  sin  BCC?:  xffO:  ISC 

Thai  i-,  f/n  M  (o  (he  tine 

iculence,  at  the  index  of  refraction  »/  (fit 
Ku/t.-i  m  which  tlu   light  paatet  it  to  the  index  "/ 

iction  "f  tl„  subttana  to  which  tht   lighl  pom  .     Thi 
is  called  1 1  •  *  -  law  of  the  sines ;  and]  i    i-  shown  ab 
depends  simply  on  iln-  fad  thai  lighl  moves  perpcndioular 
■Mi-. 
Win  ii  light  posses  through  ■  plate  ofgkut  with  paraUd 
.  if  it  enter  il"-  glass  in  boh  h  r  wsj  that  tin   rays  arc 
perpendicular  to  the  surface, their  direction  will  not  !"• 
i  banged  cither  on  entering  or  leaving  il»-  glass.    The 
trbol  front  entering  thi   glass  at  the  same  time  is 

eqo  dlj  i'  i  irdcd,  and  keeps  it-  original  direction,  merely 

moving  through  the  gin**  inmv  *lo\\l\  :  ami  .mi  ivut-hiiig 
the  "tii'  r  Hirface  ii  all  posses  out  at  onoi  -  and  has  its  mow- 
in  :n  Bonallj  accelerated  in  all  parts  (.-  If  a 
ray  of  light  fall  obliquely  upon  tin  surface  of  the  gloss, 
it  will  be  refracted  toward  the  perpendicular  on  entering 
the  glass,  but  equally  from  the  perpendicular  on  leaving 
it  if  the  two  inrfaoes  of  the  -Ii--  are  parallel;  so  that  the 
direction  of  the  raj  after  leaving  the  glass  i-  parallel  to 
ii-  direction  before  entering  it  Thu  i  ihown  in  Fig. 
refracted  toward  the  perpendicular 
On  entering  t !*<■  glass  at  I-.  and  being  refraci  -.1  :■■>■■■■  tin- 
perpendicular  on  I  ■'  ' '.  bo  that  Ins  direc- 
tion uf  i  1 1  will  be  parallel  t<>  .1  /'. 

When,  however,  light  passei  through  i  piece  oi   glass, 
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which   UK    mil    parallel,  I >i 1 1  imliiuil  toward 

nothvr,  tin'  |K.rii>in  of  each  lignt-wavt   thai  I 

paw  through  the  thicker  |uirt  i.t  the  glass  is  mure  retarded 


inwtlon  «f  light  bj  »  pUlc  r.f  «!«><  with  jaratUI  Mil™      IVii  ■ 
•fWatmuriiftysaMcn  kU».  «tMf  rwton-1  m>  ptadlgi 

i  the  portions  of  the  wave  which  nan  through   the 

thinner  portiooa  of  the  glu** ;  :iml,  mi  this  account   lira 

avc-fronts,  and  the  direction  <>t'  the  raji 


riu.  Jtt— Reftartfoii  n(  IWit  by  •  (xtatn.    i  mmtiidmni 

on  cnu-ring  th«  pctem,  imI  tllll  ftirthi i  »il»n«t  on  Waving  it. 

perpendicular   to    it,   are    permanently 

ige  h  illustrated  in  Fig.  '■'•'■*,  i"  which  the  wavi  frontn 
inangod  from  tliciri  rij!  iml  dii n  on  entering  the 

trlaaB,  and  swung  around  ^till  further  on  leaving  it  <  /' 
I.  i  --.ntiiiilv  different  diroetion  from  .I  /.'.     In  all 
the  pari  of  the  nl  which  goes  through  the 

thicker  portion  of  the  giaw  i-  more  retarded,   o  thai  the 
ii;,  is  benl  toward  thai  jKirt  of  tl 
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PRISMS. 

A  piece  of  glass  bounded  by  plane  surfaces  which  are 
Inclined  toward  each  other  is  called  a  prism.     The  line 
in  which  these  plane  surfaces  intersect  i-  the  tdgi  or  apes 
of  the  prism.     The  thickest  portion  i-  the  bow  of  the 
prism.    The  angle  between  the  two  intersecting  surface* 
li  d  the  .  ./.               Hi  of  the  priam. 
Vn                hi-  !»•■  n  <l. •iiinii-ir.it'  -1  ii  i-  evident  thai 
if  li^'lit   pi   -   -  through  a  prism   it  will   he  turned   tOWBld 
tin-  base,  and  :it"t«T  leaving  the  priam  will  proceed  as 
I   -  Pig.  39),  more  in  the  direction  of  the  apex. 
Tin                   .;  j,.,,,:  ,■  .,/'  li,.    j„i*m  (its  ability  to  turn  ran 
of  light  from  their  original  direction)  depends  tir-t  on  toe 
null  v  of  refraction  of  the  elans  of  which  the  prism  \<  com* 
■  [.in  d  w  itli  thai  of  the  air  around  the  pi 
determines  the  retardation  of  the  wave  while  in  the 
ipendfl  on  the  shape  of  the  priam, 
which  determines  bow  n i>  longer  one  part  of  a  light- 
wave i«  subjected  to  the  retarding  influence  of  the 
than  another  pari 
The  higher  the  index  of  refraction  of  the  priam  and  the 
r  its    refracting  angle,  the  "stronger     the  prism. 
is '  i   of  the  prism   also  depends  on  its  obliquity 
to  the  liL'lit.     It'  the  light  enters  or  leaves  the  prism 
very  obliquely,  it  act  tronger  prism.    This  mn 

ii.    demonstrated   thus  i  Take  a  weak   prism   from  the 
trial  case,  hold  it  so  as  to  I"-  nearly  perpendicular  to  the 
line  of  sight,  and  note  the  displacement  ii  seems  to 
in  a  line,  like  a  wind  Then  rotate  ii»    priam 

about  it-  base  or  apex,  and  not<  bos  the  diaphiecmenl  in- 
creases as  the  surfaci  oblique.  The  effect  of  a 
prism  a!-  with  the  color  of  the  light  that  it 
A  prism  ••)'  a  given  strength  the  bine  and  the 
violet  rays  mora  than  the  red.  The  difterenei  of  effect  of 
th<'  in  "ii  light  ofdiffi  rent  ooloi  the  dts- 
t'  white  light  int.-  the  priamati  or  speo- 
tnim.  This  power  of  dispersion  differs  with  different  sob- 
stances,  but  not  in  proportion  to  the  index  of  refraction. 


REFRACTION  BY  PRISMS 


III 


Dispersion  i*  much  I.-.-  through  tike  •  i  irdin- 

: 1 1 1 1 ■.    II-.  d   I  'i  :m    il    II  for  tin-  li  •  'I'l.-r 

i'  "*  i_'l •'--.  •  mployoa  in  so  I   inetru- 

i-. 
Numbering   of  Prisms.— r'orincrly   prism    won 
numbered  by  the  refra  il>:ii    is,  ■  m 

•  In' li  net  at  an  angle  of  1"  '!<■;: 
called  a  No.  l(i  prism.     I  In-  was  it*  Dumber  what 
tin-  kiml  of  glasajrom  which  it  \»:i-  made,  to  thai  pri 
having  t  Dumber  would  to  (he 

index  "i'  refraction  of  the  glass  of  which  the)  wen  ooni 

i.  In  1887 the  writer  Buj^-t'd  that  they  should 
be  mimbered  according  to  the  elreot  thev  produce  on  the 
lighi  through  them,  according  u>  their  angle,  of 

Hull. 


^ 


Tin.  VX—Tbt  ixianv  al  a  my  I J  B  ('  Pi  rpfr»rte<l  t>r  »  prifln. 

In  Pig,  I"  tin-  ray  A  !'■  passing  throngh  the  prism  is 
turned,  so  thai  in  I  continuing  in  tht  direction  of 

fit  |>n >i  ward  />.    The  angle  DEFh the 

<,f  d<  For  "crown  "  glass  this  i-  Bomewhat  • 

than  half  die  refracting  angh  /•'  R  ( '.  so  that  if  the  prism 
numbered  bj  d<  grees  of  deviation,  a  given  number 
would  indicate  a  prism  of  almost  double  strength  of  IJm 
old  system.     It  ii  d  instead  of  numbor- 

ing  the  prism  by  degrees  of  deviation  it    product  .  b 

< ber  it    by   tin 

ration    that    il    product  ,      A    centred 
deviation,  the  arc  of  which  is  ,',„  of  the  radius, 
and  the  prism  diopter  a  deviation,  tin-  tangent  of  ■»•. I •  i« -I « 
1 1  ot  the  radius. 

li  of  prisms  ordinarily  nscd,  these  '>>ill 
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I"     pm  lically  the  BUM    tiling;  ami    nilliiUrvd    by  cither 
Binds  or   prism  diopti  r-.   the  numbering 
ry  rjksely  to  that  <ii'  die  old 
with  one  degree  of  refracting 

oentrad,  or  one  pri.-in  dicpiff  of  deviati 
The  exact  relations  ol  the  I  as  are  shown  la 

following  table : 

Tabu  I. —  irwati  tam. 


1  '  i  ■  1  -    1 1  ■!     M 

—  Ktfrwting 
>Ur>.      A  iik.!.-. 

<■  nu.  a, 

prtmi  mo 

1 

1. 

1.05 

9 

MS 

1 

8. 

2.11 

10 

io.i« 

10  39 

t 

a 

3.16 

11 

: 

II  -;7 

4 

4. 

IS 

12 

12XH 

12.S4 

6 

ft. 

13 

I3.0T, 

I  .  i-i 

6 

16 

16.11 

7 

7.01 

m 

20 

8 

&0S 

50 

M.C2 

■:.  \sa 

TbeSOcantrad  |  jnal  thirty  than  u  strong 

tin-  1  emtrad  priam.  It  will  be  noticed  dial  do  such 
relati  ireen  the  strength  and  the  numbers  •>! 

the  prism*  by  ill',  old  system. 

I  In-  practical  ust  -  of  ophthahnk  prianu  will  be  «Iis*— 
mi  ed  in  connection  with  spectacles  (Chapter  VII)  and 
aii.mriiii  -  Hi'  the  ocular  mnscMS  (Chapter  V  III). 

LENSES. 

A  lens  i*  a  portion  of  a  dio]  lium  boonded  by 

ntH'  or  more  curved  surfaces.  In  pawing;  through  plan*' 
surfaces,  plane  lighl  waves  retain  their  original  Ebnn,  and 
the  rays  Keep  their  original  relation  to  one  another.     In 

Iawsiiu;  through  eurvi I  surfaces,  howi  vtiT,  tlie  light-waves 
tecum' -  i    their  curves  become  altered,  so  that 

tin-    relation    ol'  I  perpendicular  In   tlnm    i«-   also 

■1  tared. 
This  i<  illustrated  in  Fig.  41.    Tin-  portion  of  each 
wavr  that  »trikit)  the  1>ii-  liivt  is  retarded]  the  pot* 
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tioii-  remaining  in  tin-  air  ml  ahead  of  it,  changing  the 

sliapi'   of  ill''  n!.        \j:iin,  ill.'    pari    "1'  |Ih>    wavi- 

fnirn  getting  oul  first  gets  ahead  of  thi   pari  still  in  the 
gloss,  nod  'l"1  i"i'ii>  of  the  wave  is  still  farther  oban 


flu  «1  -  F.ir.-.i  nf  fnnv»«  U-iwoii  warn  of  HkM  I>*»»i»k  Uirouth  It. 

In  a  lens,  lik'-  the  one  represented  in  Fig.  II,  thickeel  -it 
the  center,  called  >,  the  efleot   is  to  turn  all 

parte  of  the  wave  toward  the  center,  and  so  to  converge 
ii  to  a  single  point  or  focus. 

Willi  the  opposite  kind  "('  lens,  represented  in  Fig. 
42)  called  a  faw,  thinnest  at   the  center  and 


Fro.  «t-EiTWt  iifconatTClou*  oo  «■>«•  uf  lluhi  (*mJiik  through  IL 

Sickest  at  the  margins,  the  waves  are  mod  retarded  at  the 

•iih,  present  convex  xiirfaocs  after  passing  through 

the  iens,  and  tend  i"  spread  out  as  though  the*  had 


in 
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started  from  ■  certain  point,  01  (bona  in  front  •-('  th« 
long, 

li  is  ob>  ioufl  that,  in  the  first  ease,  ill  the  rays  of  light 
tend,  after  paawna  through  the  lam,  to  oome  together  at 
ill"  (bens,  which  i-  called  i  real  foeut.     In  the  second 

e,  after  passing  through  the  lens  they  all  diverge    i 
though  they  had  started  from  the  locus,  which  i-  called 

\rtUal  Jnril,. 

Another  way  to  understand  a  lens  ia  to  regard  il 
made  up  of  n  <loiil>li*  -■  -rir-  nf  prisms,  very  weak  jit  the 

oanter  of  the  lent  and  iacreasiog  in  strength  b    « 

toward  the  margin  (see  Fig.  13).  Near  the  center  the 
rays  will  bo  refracted  as  by  a  weak  prism,  and  the  rays 
more  removed  from  t li.-  center  will  be  efracted  as  by 
strong*  t  and  stronger  prisma. 


Fici.  «fl—  Rifm.li  rmbtltig  rcflwtlmi  hjr  •  tori' 

whlil)  pv>  miongvr  MM  ft  >i  from  ttu  optical  omlar. 


At  one  point  of  even  complete  lens  r  1 1<-  two  surfaces 
are  parallel  Rays  paanng  through  this  point,  at  through 
a  pnte  of  glass  h  iili  parall  .  continue  their  a 

anrefraated.     This  point  id  called  the  opHad  a  idn  of  r In 
li  n-.     In  a  convex  lens  it  i-  thethiekest  parl-ofthe 
in  n  oonoave  lens  it  is  the  thinnest  part 

Varieties  of  Lenses. — Convex  ami  oonoave  lenses 
art*  made  of  tin'  different  form  ented  in  Fig.  44. 

I  i*  called  :i  jiltuio-conver.  being  plane.     2 

double  corner,  both  Bides  being  convex.     It  ia  called  bi- 
■  when  both  side  luallj  convex.     ■".  is  :> 

ive,  the  other  more  convex.   I  i- 


11. r> 
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3  and  0  nn  u  i  i  tiled  nu  ituou  ">  pa  >- 

wny/iV  i.'ii--(-.    All  thai  are  thiekeel  al  die  outer  have  the 


(I 


4  5  ^~ 

»   ..ii.l  |  onOtVI    IriiM*. 


I       .  iavex  Imi-.-.  and  all  thai  are  thinnest  a)  the 
I  of  '  oncave  It  usee. 
Strength  of  lenses. — A  lonaol    i  certain  atrength 

sin  .mniiini  of  change  in  tli<  direct] i 

pjuwiii"  through  it.     If  thi  are  paralle]  when  they 

fall  upon  it.  they  are  converged  ton  certain  focus  Fbj  a 
•.    I'n-  i.  iir  diverged  i'runi  a  certain   E 

M-.'IV.      |i-l|-    l  l"i_<.     16). 

It'  rays  diverge  from  the  tow  of  a  ooj 

.  they  will  be  rendered  parallel  by  it.     If  raya 
converging  (Big.    16)  toward  the  focus  of  a  concave 


FM.4S.-Fi>';  i  .r»!l.'l  tnyt 

bftcnwx  1  ••  n- 


Vta.H.— <\mrave  1,  ■  ";»•«>» 

a*thnll('    '  '    «l  f-'Oll.-. 


they  would  be  rendered  parallel  by  it.     The  el  ; 

in  tin'  direction  of  the  raya  i>  tin 
pasa  tlinmj»l»  the  lens, 
It'  instead  of  lulling  upon  the  I'  as  [Kindle],  they  reach 


IK 
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it  looMtwhaJ  divergent,  tbe  oonvei  lena  will 

tin-Hi  >      i  i-  I-   farthei  away  from  it  than  its  focus  for 

parall'-l    r.i\>,  nr    lli.-   i :i\i     lens   ilivcr^r   tlii'in   frmii   :i 

-  nearer  the  leu  than  the  foous  for  the  parallel  rays, 
If  they  Tall  "ii  the  lena  convergent,  the  oon  will 

converge  them  to  a  near<  i  fin  us,  and  the  concave  lew 
will  diverge  them  Aon  ■  focus  farther  away.  Tims,  for 
every  point  from  or  toward  -v% i ■  i •  - 1 »  the  rays  paaa  before 
striking  the  l<  na  tlisre  v\ill  In-  :i  corresponding  focus  to  m 
I  li  they  will  go  after  leaving  it.  In  this  my 
leas  tun  an  infinite  Dumber  of  foci, corresponding 
i.i  iln  diffen  of  dii  tanocs  from  which  eaj  -  may  emu'. 

In  i.r.li-r  to  compare  the  rtrength  •  of  different  lenses  i« 
I.   1 1 ■  <   •  ary  to  take  t  li.-i r-  focal  Sustain  i  of  the 

Bamc  tort     For  tfaia  purpose  t in-  focal  distance  of  the 
lent  for  parallel  rays  is  takenj  the  foes    for  these  mva 
■  :  oallcd  ill'  principal  foeut  and  its  distance  from  the 
Ions  the  prineipal  joiai  distance, 

If  n. >i  othi  rwiae  indicated]  when  the  foens  of  n  lew  i-- 
spoken  of,  it  will  l><;  imderstood  that  the  principal  foent 
i-  r  R  rred  to,  and  that  its  focal  distance  means  prim 
distance. 
Hv  the  drtngth  i  it  meanl  its  power  of  turning 

rays  from  tin  ii-  original  course,  [f  this  be  great,  the  V  on 
is  spoken  of  assfrouo;  ii"  it  be  Blight,  the  lent 
A  strong  lens  will  bring  rays  quickly  to  a  focus:  ;* 
weaker  lena  has  its  (bout  at  s  greater  distance.  The  dis- 
of  the  foons  from  ttn  fern  it  the  inver*  or  recip- 
rocal "t"  the  Btroagth  <>t'  the  lena  Representing  the  dis- 
..i  the  i".  ii-  fan  m  tin  lent  by  Pand  the  itrengthof 


I  '      Mid    8- 
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Numberlng  of  lenses. — The  Inch  System. — Tin 
first  lenses  used  for  ophthalmic  purposes  were  numbered 
according  t.i  the  radios  •-!'  curvatun  of  the  t.M.I  on  which 
they  wore  ground,  both  surfaces  having  the  same  oui 
inn-.  With  the  glass  commonly  employed  in  them  it 
lened  that  for  such  ;i  \»  as,  die  Dumber  indicating  the 
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radius  of  <  urvattire  in  inches  also  indicated  approximately 

the  Dumber  of  inohee  of  the  principal  local  .11  tance. 

lading  ofaurvatun  was  a  little  mater  khan  the  focal 

distance.    Bui  .-i  ••!  the  early  trial-sets  were  made  in 

Paris  :mil  Berlin,  and  numbered  according  to  Pang  and 
Bt  iiln  inches,  which  are  slightly  longer  than  the  Engli  h 
null.  Therefore, in  English-speaking  oountriee,tbo num- 
ber of  longer  French  or  Prusaian  inches  in  the  I  ■ 
radius  of  curvature  almost  exactly  corresponded  to  toe 
number  of  shorter  Bug  bes  m  the  snorter  fecal  di«- 

tonce.  The  numbers,  therefore,  were  soon  generally  re- 
garded as  indicating  the  local  distance  of  the  lea 

In  inch  i  system  of  numbering  thj  si  length  of  the  k  as 

-airily  c\|.  >  •  •■  .1    li\  n — •  nil-  divided   by 

tin   Ibcs)  distance  of  t !»•  •  leas,     Thus,  the  18  inch 
bad  :.  strength  of  ,',.     In  combining  lenses  In  practical 

work,    it    bee iry    to   add    ami    .Milttroct    the 

ol    the   lenses  combined.     8uch  calculations 
must  be  made  repeatedly  fbrevi  thai  u  tested,  and 

the  diflteulty  of  adding  and  subtracting  vulgar  fractions 
mode  ii   i  matter  of  serious  importance.     -Minor  objec- 
tions to  the  old  syst* m  of  numbering  were  tin'  variol 
of  inehea  in  different  countries,  and  the  irregular  intei 
in  thi 

To  avoid    thi  r  i  ii     the    dioptric    or    metric 

system  of  numlx-riii";  lent  adopted.     In  ii  each 

leas  is  numbered  by  its  stn  ogtb,  in  whole  numbers  or  in 
decimal  fractions,  which  can  be  added  or  rabtraoted  lik<- 
wholenumbers.  The  anil  is  a  diopter — the  focussing  pa 
required  ti>  bring  parallel  ray-  to  a  focus  at  a  distance  of 
1  meter.     A  lens  that  has  this  fa  ussing  powi  r  is  cal  i 
1    diopter  leas.      \    tens   having   twice  thi  th  is 

called  the  -.  I>.  lens,  and  has  a  fboal  distance  of  onc-lialf 
meter.    One  thre<  is  strong  in  n  :i.  I>.  Ion.*,  and 

has  a  focal  distance  of  one-third  meter.  One  having  only 
a  quarter  <>f  the  unit  of  strength  is  a  0.25  1».  lens,  and 
has  a  fm-d  distance  of  I  meters;  and  *o  on  throughout 
iln-  teries. 

The  greater  oonvenienoi  and  nnifbrmity  of  the  dioptric 
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or  metric  system  have  caused  its  general  adoption.  It  is, 
however,  well  to  be  familiar  with  the  old  or  inch  system 
of  numl>ering,  since  in  certain  cases  we  have  to  add  to,  or 
subtract  from,  the  focal  distance  of  a  lens.  In  these 
cases  the  old  or  inch  system  is  much  the  more  convenient, 
because  in  it  the  focal  distances  are  expressed  in  whole 
numbers. 

The  equivalents  for  the  metric  lenses  in  ordinary  use 
are  given  in  the  following  table.  The  first  column  gives 
the  metric  number,  the  second  gives  the  exact  equivalent 
focal  distance  in  inches,  and  the  third  column  gives  the 
nearest  equivalent  commonly  furnished  in  trial  sets,  or 
spectacle  lenses  numbered  according  to  the  old  system. 


Table  II. 

— Numbering  of 

Lenses. 

Strength, 

Focal  Distance, 

Number  in 

Diopters. 

Inches. 

Old  Series. 

0.12  (0.125) 

315. 

0.25 

.        157.5 

144 

0.37 

105. 

100 

0.50 

78.7 

72 

0.62 

63. 

60 

0.75 

52.5 

48 

0.87 

45. 

1. 

39.37079 

40 

1.12 

35. 

36 

1.25 

31.5 

30 

1.37 

28.6 

1.50 

26.2 

24 

1.75 

22.5 

2. 

19.7 

20 

2.25 

17.5 

18 

2.50 

15.7 

16 

2.75 

14.3 

14 

3. 

13.1 

3.25 

12.1 

12 

3.50 

11.2 

11 

3.75 

10.5 

4. 

9.8 

10 

4.50 

8.7 

9 

5. 

7.9 

8 

5.50 

7.2 

7 

f>. 

(1.5 

6 

7. 

5.6 

5.1 

8. 

4.9 

5' 

9. 

4.4 

■li 

/./.w 

1 

111. 

IIW. 

'  1*. 

IneMk 

■  M.l  Herlca. 

Ill 

8.9 

1 

11. 

S.U 

»4 

1* 

JR 

13. 

3. 

8 

Li 

2.8 

3 

1  1 

&a 

i4 

17. 

_'.:t 

21 

M 

10. 

11 

1 

"2 
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The  Trial  8ct.    The  Ions  -  mentioned  in  tin   above 

table  are  the  spherical  lenso    rex  and  concave,  which 

would  i»-  furnished  in  poire  in  n  coraplcb  In 

addition  the  »l  should  contain  cylindrical  lenses  having 
tin-  same  Durabcra  up  <••  •'■ .  •  •  i'  |in-;n»  ..!'  i  <..  un 
•  •I  ntrads,  a  -!i  1 1"  >  i  <  i  i  ■  ■  -lit,  a  pinhole  dink,  metal  and  ground 

glass  disks,  and  two  or  retrial  frame*  to  support  the 

classes  before  r in-  eyes.  Some  of  the  weaker  lenses  may 
be  omitted,  making  the  smallest  interval  0.2fi  D.  instead 
of  0.12  I>.,  without  mnoh  impairing  the  practical  useful 

Of   the  lOt,  even  :i  Ver.     [QOcil     mall'T  get    v\  ill  :m 

the  purpose.    Thus  bj  combining  two  or  more  l>  d 
all  necessary  powers  from  these  few-  0 
0.7  .   i.,  2.,   ;..  i.. ".')..  10.,  and  15.  D.     \ 
assortment  is  simply  mow  convenient 

Use  of  Trial  Lenses. — The  lenses  are  wed  liy  placing 

them  befen  the  patient's  eve,  to  And  by  t  i-i:» I  the  len     ir 

combination  of  lenaea  with  which  he   -■■—    \»-i.     This 

might   be  thought   to  require   do  special  skill,  and  yet 

ilts  with  the  trial   lenses  arc  not  obtained 

.-tiin.  experience,  and  good  judgment. 

If  the  teatin  •  ia  too  long  continued,  the  patient's  atti  n- 

tion  i-i  exhausted,  and  hia  answers  become  maoouratc  and 

iliable,     On  thin  account  it  is  always  best  to  I 

pretty  nearly  what  si-  refraction  is  before  starting  with 

the  :  Here  is  tin-  great  value  of  other  methods 

ii.    Then  it"  the  patient  does  tire 

with  the  lenses,  he  should  Im-  allowed  to  no,  and  came 
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again  to  have  blie  test  completed  al  another  hour  or  on 
ther  <l:i%". 

To  secure  reliable  answers  th<  change  m  ide  in  the  lem 
should  always  ho  so  great  tli.ii  the  patient  < -: 1 1 «  certain!} 
notioi  on  enact  from  it,     Only  when  1 1 1 « -  vision  n  Donnol, 

and  the  patient  is  :i  pretty  g I  obi  rvei   can  ■  0.26  l>. 

of  change  be  certainty  recognized.     Qntil  vision  has  been 

brought  up  tn  about  tin  mil.  tin-  rhanges  in  1 1  ■•  -  I 

ihould  I"  l '. 50  1 1  .  or  greater  it  the  vision  i-  ■.  ■ 

The  change  from  one  I<  m  t"  another  should  '•<■  as 
nearly  iostantaneooB  as  possible.  This  i-  accomplished 
by  holding  in  the  hand  both  the  lenses  thai  ore  t"  be 

pared! and  moving  Brat  one  before  tl ye  and  then  the 

other  in  immediate  succession  ,  or  by  placing  one  tens 

in  the  nil  I  Era and  then  holding  before  it  a  weak  anjo- 

pletnentary  lens  which,  when  added  i"  the  leu  in  the 
trial  Frame,  ".ill  moke  the  desired  change  ol  strength. 
The  supplementary  lens  is  held  brfore  ili<  iyi-  ami  then 
removed,  and  this  may  be  repeated  seven]  times,  so  thai  by 
repeated  trials  die  pabenl  can  make  sore  which  lathe  better 

Often  it  is  best  t"  take  two  supplementary  lenses  In 
the  hand,  one  a  weak  convex,  the  outer  a  weak  concave, 
and  by  trying  first  one  and  then  the  other,  to  ascertain  it* 
it  makes  the  vision  better,  t"  increase  or  t->  diminish  the 
strength  of  the  lens  be  f<nv  tln-ovr.  Tim.-.,  in  ;i  >.>■•■  In 
which  u  2  l>.  lens  seemed  f<>  I"'  required,  this  should 
bo  placed  in  the  trial  Frame  and  :i  0,50  D.  and  i 
*'.-■«  •  I>.  taken  as  supplementary  lenses;  and  Ik-M  alter- 
nately before  the  lens  in  the  trial  (nme.  The  patient, 
in  in e  asked  which  makes  vision  better,  may  eaj  that  the 
— 0.60  D.  makes  it  worse,  l>»t  thai  be  is  uncertain  If  the 

0JJ0  D.  really  improves  it  This  would  indicate  that 
•  1.50  was  worse  than  •  -.,  but  that  it  was  donbtful  if 
.i>  were  better  than  2.  Hence,  2.25  would  prob- 
ably prove  the  bt  it  correction.  Here  the  doubling  of  a 
change  by  reversal  is  utilised.  Winn  the  change  from  2. 
to  2.50  'ii'l  not  make  a  very  positive  improvement,  the 
comparison  of  the  2.50  with  1.50  gave  unmistakable 
evidi  i.  i  'ir  of  lb 


of  in. in. 
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Fogging- — To  Itritij;  out  m  much  hyperopia  u  poe- 
iU.-  without  a  eycloplcgio,  the  teal  at  1 1 1< ■  iir»t  visit  bi 
indicated  certain   leoaei .  ■(  tubeecjw  ill   \  i.-it-    i in    pre- 
viously deterniinod  correction,  to  wnich  has  been  added 
\   spherical   I'.",  |).  »ir  1  1>.,  i.^  placed   bofore  cavli 

I  Li-  i -:iii-.-.  iinli.-tiiirme.--  01  distant  \  i -inn 

Tiic tw  ■'•■    are  then  pored  by  alternately 

mil  tin  ii  '.I tli.r .  and  if  one   i 

dedly  more  blurring  than  ita  fallow,  the  ooovt  i  ipl 
oal   before   it  is   reduced   until  vision  in  tl"    fc* 
■bout  equal.    Then  the  Bpherioalfl  are   reduced   I"  bra 
both  eyes  until  tl"'  beat  vision  i-  obtained.    (For  the  use 
of  cylindrical  leneoBi  aei   pagi   183.) 


CHAPTEE    VI. 

EFSACTION  OP   THE    BYE:    MYDRIATICS    AND 
Mini  H  -     THE    REFRACTION    OPHTHAL 
KOSOOPB;    SKIASCOPY. 

Assorting  of  Li^ht. —  If  we  ink.'  :i  cooves  leu 
in  Pig,  17,  and  suppose  I i i_rl 1 1  to  fall  upon  it  fmni  cliff- 
points,  as  .1  and    B,  from  each  of  these  points,  one  ray 
will  pass  through  tin  optical  center, entering  the  lens  and 
emerging   from    it   :it  points   where  its  two  surface?)  are 


rw.  <T.-1U>>  llial 


Ihraotti  ■  li-iu  «  niioui  belli*  rcfrartrd. 


parallel.     Thi      rays  will  not  be  refracted,  but  pass  od  in 

All  the  other  rays  that  (ail  upon 


umriNn  "/•  i.rai 


the  lens  will  l»-  boot  from  tltcir  original  course  tot 
i in-  rays  ]•■■>  •  log  through  the  optical  oenter.     Ml  the 
from  .1  Dciag  bent  toward  a.  and  nil  Ilia  raw  fro 
in  ing  I"  "«  toward  some  point  6.    The  same  thins  is  bene 
bv  number  of  points,  the  ran  from  ( '  lleoted  at 

c,  ana  those  from  Dal  d,  In  thiawaj  ;ili  the  light  falling 
mi  the  Ions  is  assorted,  the  light  from  ea<  li  point  in  fironl 
of  the  lens  being  collected  ■'<  ■■>  nngk  poinl  behind  it 

In  iin'  eye  the  oonvej  snrmoe  of  il oraea  acts  on  the 

Ii^Ih  which  enters  it  as  a  moves  lane,     Behind  ii  u  th< 

tnlliae   lens,  acting   a  ■    th  c  i  oaves   lens.    The 

:n. 1 1 .1  i  point  :;i  mm.  behind 

ity  having  :>  focussing  power  of  32  D.  The  eryatalline 
lens  ma)  be  regarded  as  6  mm.  behind  the©  rhere 

i_  low  ul  :i  point  ■_•")  nun.  away — 
thai   i-.  they  urc  convrrgrni    Ui    ln  l>.     Tb<    lens  h 
converging  nffect  of  20  IX,  which,  added  to  the   K)  D., 
makes  60  D.j  and  after  passing  through  the  lens  the  rays 
converge  to  a  point  1000     60      16.667  mra.  behind  it.  or 
22.66?  nun.  behind  the  cornea,  the  poinl  to  which  they 
would  converge  if  the  cornea  had  :>  refracting  powi 
44  I).     Thin  m  the  dioptric 
The  eye  maj  bi  regarded  as  thongii  the  cornea  and  the 

i  rystalline  lens  were  replaced  by  ;■  single  stronger  i vex 

lens  situated  al  the  cornea.  Most  of  « 1  •< ■  optical  problems 
ui'  tfa  'i  l«-  worked  out  more  n  idily,  and  for  all 

pnctkaJ  purposea  with  equal  .  with    ome  -^  ■  i « - 1 1 

i  h    reduced  eye  of  Donners  lias  n  cornea 
with  i  ii     h  of  ■>  mm.,  and  the  retina  20  mm.  behind  it 
In  the  eye  the  assorting  of  the  rays  is  accomplished  bj 
it-  focussing  power.     Tim  >nted  in  Fig.  |x-    The 

coming  in  a  oertoin  direction,  aa  from  the  poinl  A, 
in    i  certain  poinl  a  within  the  eye,     The 
the  ere  from  the  poinl  J!  are  fooussi 
the  poinl  /*.     It  will  !»•  noted  thai  the  rays  are  gradu- 
ally concentrated,  until  s  oertain  d  back  from  the 
cornea,  those  coming  (torn  a  single  poinl  outside  of  ili«' 
i>!  t"  a  single  point  within  it     The  assort- 
ing of  the  rays  is  perfect  only  at  tins  point    If  the  rays  pass 


!:i:u;.\<ri',\  op  tin 
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beyond  ah  il.i  ■                        nit  sod  i  m  t  •  •  i-  >  1 1  i  i .  ■  1 . .     It  is 
•  ■ill-.  :u  ili"  one  di             lal  the  G>  perfect,  and 

.ii    lii-  distance  book  of  tl men  tin-  retina  mnal  be 


■ 

placed,  if  it  i*  to  receive  perfectly  i wed  light,  which 

alone  permits  clear  vision. 

Refraction  of  the  By*.— Wo  have  seen,  lioweyer, 
that  with  ani  convex  lens,  the  raj  ,;i  points 

;ii  differi  nl  aiatancee  in  ftoni  of  toe  leofl  "ill  be  focuased 

m  different  diata -  behind  it     It  i-.  therefore,  custom' 

!«rv  to  apeak  of  tin  refraction  of  tin  we  do  of  the 

M  of  a  lens,   with   n  gard   to  "-   tnfl 
parallel  raya. 

\n  eye  thai  ii  bo  proportioned  that  paraUel  rays  will 
be  fbcoaaed  on  the  retina  as  at    E   that  has  the  pnncipal 

its  dioptric  media  on  its  retina)  is  said  b 
emmetropic,     h-  Btab    of  refraction  is  mtwrfropio.     If 
die  retina  !"'  sitnated  in  front  of  the  principal  fbcusof 


n  t:  u 

idiopl  :ii  H (parallel  ray«  ling  toward 

of  die  retinaV,  its  refraction  is  hyperopia, 
and  ill.'  iM  in  hyperopia  or  nyperni  If  the  retina 

J  luck  of  tin-  focus  of  tin   dioptric  media,  i 
M  (parallel  tayn  being  foensaed  in  front  of  ii  I,  the  refine- 


m 
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is  tmfopit  h    myopic. 

Emmetropis  muni  l»  regarded  se  r  1  i» -  standard 
li.r  *  I  »<•  rv.-.    All  departures  from  tlii>  standard  ore  in- 
cluded under  the  general  term  tmttrajAa,    Bach  depart 
from  (be  standard  of  ocular  refraction  :ir«   spoken  of  :>- 
or- 

Accommodation.— To  gel  distinct  focussing  of  raw 
having  different  di-grees  of  di  tin-  <■><•  lm*  tin- 

power  of  varying  its  lens-strength — the  power  of  Meon- 
modation. 
The  refraction  of  the  Bye  means  it^  optieal  condh 

parallel  rays  when  it  i-  entirely  at  rest. 

optical  condition   i-  independent  of    ■>>•;■   muscular 

rtion,  and  remains  the  some  immediately  after  death, 

or  when  all   power  ol  mhitiuii  is  removed,  M  by 

tin  use  of  a  mydriatic.     In  this  eonditloa  its  reJrectk 


Flu.  M.    Oianerln  Km  Murine nooommo*»tlon .  Solid  line.  abOVIaf  ootUlH 
wild  .«.  !••'  ten  I outline  vl  li  lultoii, 


.-it   ii-  weakest*     The  power  '>'   accommodation  it  the 

power  to  incrtoM  the  refractive  effect  of  1 1*<-  eye,  by 

inereaxiug  thi   <-iir\'»(iire  of  the  crystalline  lens,     This 

increase  of  ourvatare  is  broogbl  aboal  i'_\  the  nataral 

of  the  erj  talline  len  -,  w  lifc  b  causes  it  i<<  assume 

.  form,  when  it  is  released  from  the  tension 

of  the  anterior  and  posterior  layers  psiue,  between 

which  it  is  tiMiall)  Boraewhal  compressed  and  flattened. 

The  Increased  convexity  of  the  lens  occurs  chiefly  near 

mterior  and  posterior  poles,    The  obenge  of  shape 
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ii' >i  in  ill"  Icaa  becoming  mow  globular,  bal  in 

•in  development  of  an  anterior  and  :>  posterior  lenti iu& 

(Sec  Pig.  60.)    Ar.uihiiinil.il I.in  i.-.  rendered  more  effective 

bf    ill"    :ii"ii-m|i:iti-  in-:     I'Olltr.U'ti'il     |>H|>il,     wliirh      :i.|niil.- 

Iighi  onlj  through  tin-  more  convex  center  of  the  leu. 

In  any  case  it  is  certain  tl>:»i  accommodation  depend 
on  two  factors — the   active  contraction  of  tl"-  oo 

li-,  god   the  flexibility  and   elasticih    of  the  lens. 

Id  early  obiMli i  the  l<  u*  ia  motl  flexible  and  elastic. 

Year  by  year  it  beootuee  leas  floxit'I".  :«ml  ln#r*  its  elas- 
ticity; until,  m  about  sixty  or  seventy  yean  of  age,  it 
becomes  w  rigid  dial  it  can  nn  -  change  of  shape 

under  tin-  influence  of  the  ciliary  muaolo.    The  loai  of 

ioit)  .-ill-"--  loan  of  power  of  a umodation,  which 

mii  until  at  the  age  menti d  ili-it  power  is  usually 


■  .1 . .. I .. t . •  -i i  '»  i  i  im.liig  r»j«  frnm  »  m»r  |M-Jnt. 


completely  leal      Later  tin    ciliary  muscle  niulergnes 

it  i. ;  j.hv. 

Pseudo-accommodation.— <  >.i  i  mnlly  after  the  re- 
moval  of  the  crystalline  lens  the  p:it i.-nt  i-  al.le  tu  see 
well  through  the  same  lew  al  different  distances.  This 
may  l»'  due  t<>  th  if  the  pupil ;  t<>  <liHVrcncea 

in  refraction   in  different   parts  of  the  pupil;  to  looking 

obliqw  ly  through  the  h  u-,  ">  by  varying  the  'lis;: i  of 

the  1 1  n-  from  the  ■ 

Effect  of  Accommodation. — This  may  be  better 
understood  by  study  of  Fig.  51,  representing  an  emme- 
tropic eye.  The  parallel  rays  coming  from  distant  objects 
are  Ibcussed  on  tl»e  retina;  but  raya  coming  from  a  near 
point    /'  would,  with  the  eye  at   i  k  of  the 

retina  at  p.     By  increasing  the  convexity  of  the  lew  to 
just  the  proper  extent,  the  focus  of  the  dioptric  system  of 
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<\ '■■  i    -i.Mi U  ned,  bo  t har  for  these  diverging  raj 

mils  upon  Iba  retina  si  r. 

Tl ctral  of  change  In  tin'  shape  of  the  lens  varies 

'  the  i  ill  and  can  by  it 

beadJoBtod  to  rays  of  various  degrees  of  divergence    The 

iii'in  i  i  refractive  power  of  which  .1  given  eye  i 
able  begins  on  the  "ii"  aide  at  the  refraction  of  <li<- 
irhen  entirely  at  rest,  and  1  icten     on  the  other  side  i" 

thai  1 Inood  bj  ill"  1  mi x inntiii  eontnetion of  which  the 

ciliary  muscle  in  that  particular  eye  is  capable.     When 
title  maximum  power  is  exerted,  rays  ol 
of  divergence  can  be  (benaaed  on  the  retina.    The  point 
amc  the  rays  that  eon  yi^i  b»  •  <l  i* 

called  t In-  near  point  (punotum    proximum)   of  dlstinef 
vision.     Paralysis  of  \    Is  considered,  p.  333. 

The  diffen  nee  in  \  •■  power  between  the  dioptric 

svstei  «iili  the  ciliary  1  itirely  at  r. -t 

iimI  thai  of  tin'  eye  with  the  cUiarj  muscle  moat  strongly 
contracted  i-  called  1  tadc  of  aeoomnodotUm,     Ii 

h  ooual  to  the  effect  of  a  convex  lens  of  s  certain  strength, 
ami  is  fiMiully  t'xpressed  e  presi   lent  strength,  in 

diopters.  Thus,  in  an  eye  which  when  at  rest  foetuses 
1  ill  rays  upon  the  retina,  and  which  baa  :t  near  point 
of  I  of  a  meter,  from  whidi  tin-  i-ivs  n-.u-U  tin-  ■•% ■•  so 
divergent  that  it  would  take  an  8.  I>.  lens  t<>  make  them 
parallt'l,  tli"  power  of  accommodation  !.-    -.n'<]  to  DC  8,  D. 

The  following  table  gives  the  average  power  of  aceora* 
n  odation  in  diopters,  :it  diffen  of  agi  -,  with  the  distance 
of  the  near  point  in  Inches,  >  aunetropie  eye  hav- 

ing such  power  of  accommodation. 


I'aih.e     1 1 1. —  Accommodation. 


A., 

1 

.     lit 

.  .  11. 

1 

.    .    8. 
.   .    7. 


Age, 

10 
8.7  1  ■ 
4. 


4.4 
ft.* 


I 


A. 

DiopUn 

.   .  B.5 

2.0 


1 ■ 

7.1 

S6.5 

.« 

0X1 
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MYDRIATICS  OR  CYCI.OI'l  I.OICS.  AND  MYOTICS. 

Drags  like  atropin,  which  are  known  as  mydriatics, 
ii  ••:  iir  dilatation  of  the  pupil  they  prod 

Imve  also  the  more  importanl  acti {producing     ■ 

of  'In'  ciliary  muscle.    These  di 
■re  as  follows :     Atrtq  mmonly  used  fin  itscyclo 

e.  ■--!:•-■  i  in  m  -Jul'.,, ii  of  I  ti.  120,  I  grains  t"  the  fluid 
ounce.      \   tingle  <lr>>|»  of  tlii-  solution  in  tli<  nornu 
will  umall}  produce  complete  mydriasis  and  cyelople 
Inn  if  ii  i>  entrusted  !<■  the  patienl  or  .-i  member  of  bis 
family  for  application,  ii  ihonld  be  instilled  three  tin 

uch  an  application  begins  in  fifteen 
minutes,  and  mm  in  two  or  three  hours, 

oontino  isfoi  two  or  thn  e  days  *  "ii  very  littk  alteration, 
ud  ,:..  •  I ■  i . . ! i -  passoe  off  ill  tWO  wwi  . 

/<  ,  tlulmixiix,  and  tcopolatnin  are  uBcd 

in  •  •■'  itiom  balf  or  lew  than  half  the  strength  of  tlmt  of 
■tropin.     Their  effect  bj  similar,  l  ••  * t  begins  in  eight  or 
ifii  iniiiiu.  -.  r<-;n  in-  ;.  maximum  io  one  or  t«"  hours, and 
-  oil  in  -i  "•' '■•■•    «  ten  ■•  '■•  ■      Scopolamin  I   some- 
times used  in  one-tenth  of  I  per  cent,  solution,  instilled 
or  three  times;  and  in  this  waj  proves  an  cffidenl  oyolo- 
plegie,  rather  more  brief  in  its  action  than  when  bsn  In 
ion, 
//  i    used  in  2  or  3  per  «  at  solution,  10  or 

rains  it.  the  fluid  ounce,  ana  even  in  that  strei 

.ii  inn  rvahi  of  livt-  inin- 
; 1 1 .  ,  hi  produce  full  cvcloplcgia.     Ii  begins  to  act  ii 

minuti   .  it*  maximum  influence  in  one  hour, 

and  I  I  in  uIkhii  two  dn 

\l!  of  iln  m  tlr  i      are  liable  in  the  doses  mentioned  to 
mi    wmptoins,  but  homatropin  eai 
them  v!  I-,  i  nil-,  and   e*    ■      rely  than  anj  of  the  others. 
On  this  account,  and  I  I  the  brevity  of  its  action, 

to  be  pn  fcrred  to  other  cycle 
purpose*). 
The  use  of  necessary         never 

i  ■■!  in  make  a  complete  study  and  accurate  n 
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urament  of  the  refraction,  in  a  patient  under,  fifty  yean 

of  age.    Without  them  the  refraction  con  b<  d  at, 

often  correctly.  Many  patients  have  all  theirnypcropSa 
mill -i. 'Mi,  in  early  life;  ami  in  most  eyes  prolonged 
careful  study,  by  all  the-  objeetive  and  subjective 
tethods,  will  reveal  approximately  tin  astigmatism.  Bui 
without  a  oyoloplegio,  one  cannot  beoertainof  hit  ground, 
In-  will  generally  !»■  I os  accnnte  in  bis  refraction  nork, 

ami   iii   OOOaslonal    cases  he    will   make   iln'    uioM    serious 

blunders.  Binoe  patients  usually  come  to  a  doctor  lor 
glasses  because  they  want  certainty,  as  opposed  i"  the 
guessing  of  the  optician,  ami  since  no  nrious  inconvenience 
1 1 r :i i I ■  ■< ] ,  :ni<  I  tin'  strained  eyes  arc  bonelitcd  by  the  use 
of  homatmpin  or  one  of  the  slower  cycloplcgic.-,  they 
should  generally  l><    u-i-d  in  studying  tin    refraction  of  the 

aye  op  to  the  am  of  fifty.     Let  it  be  remembered  that 

immodatioD  auk  first  from  tnereaaing  rigidity  of  the 

lens,  and    not    from   weakness  of   the  ciliary  muscle. 

Hence  about  .1-  strong  •'  cyoloplegic  is  required  to  paralyse 

the  a 1111niHl.1li1n1.it   forty  BS  III  child! 'I 

When  symptoms  of  mydriatic  intoxication  do  arise — 
usually  unsteadiness  of  gait,  or  in  children  a  plea  I 
delirium — the  instillation  of  the  drag  should  be  stopped, 

morphia   administered    in    small    doMS,  and    water    given 
freely   to   liivor   elimiiial ion.      Although   a  small  dose  of 

one  •!  these  drugs  may  cause  symptoms  that  will  alarm 

I  ho  e  al.niil   the  patiriil.  iii"  I  laii'/erou--  do>e  i.-  much  larger 

than  the  quantity  commonly  used  as  a  cycloplegio. 

After  the  age  v.l  (0   interfere 

with  the  measurement  of  refraction,  ii  ?s  sometimea  neces- 

gary  to  use  a  mydriatic  simply  to  enlarge  the  pupil,  as  the 

ni'  contraction    if  the   pupil  sometimes  found  in 

ply  people  prevents  the  satisfactory  examination  of 
the  fundus  or  the  accurate  measurement  of  the  n 
To  overcome  such  contraction  of  the  pupil  a  solution  of 

tin  -J  (o  4  percent,  or  the  homatropin  ami  coeain 
solution  iua\  he  aged.  These  will  require  frotu  thirty  to 
lilt;,    minutes  to  dilate  the  pupil.      They  do  D0(   present  its 

eonti-.i-'tioii  in  strong  light,  avoiding  much  of  the  dassting 
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caused  by  tlie  other  mydriatics,  yet  in  a  dark  room  u  m 
a  moderate  light  tiny  dilate  tin-  pupil  mora  widely  than 
do  the  "  itron  Irintii  -.  :unl  1 1 1 ■  ■  elK-et  i » : i . — ■  -  "II   Iii 

iiliuut  twelve  In i'ii--. 

/■>!■  true  mydriatic  more  feeble  ami  brief  in 

ii    notion  than  homatropin,  is  a  valuable  dilator  of  the 

pupil  (or  "li.iM" -in-  pnrp'i.-i ■-.  hut  has  no  pr.n'tiral  value 
U  a  oycloplcgie.      It  i.»  used  in  a  2  (••  •'»  jkt  cent,  solution 

ydrochlorate,  or  a  solution  of  1  per  cent  Bach  of 
cnphthalmin  and  cocain  hydrochloral 

iii- myotics  are  drags  which  produce  myosia    oon- 

pnpil    and  also  cause  increased  contraction 

if  tin-  ciliary  munch-.       In  these  n-s|wets  they  are  direct 

'.  -  ol  Hi'-  mydriatics;  bul  in  other  ways(u  in 

thi  ir  iiiiiii.iii  nutrition  of  the  oornea,  they  have 

;iu  effect  quite  similar  to  that  of  stropin. 

/•.'.». ••('(/,  or  PhytotlSgmin. —  V  single  drop  of  a  solution  of 
tin-  sulphate  I  bo  2000.  |  pain  to  the  fluid  ounce.  In  the 
normal  aye  will  produce  a  marked  contraction  of  ili<- 
pupil,  and  increase  the  power  of  accommodation,  and  in 
causes  painful  spasm  of  the  sphincter  of  the 
|ni|iil  and  of  the  ciliary  muscle,  with  dimness  of  vl 
Shortly  after  its  instillation  there  is  generally  I  twitching 
of  the  lids,  which  lasts  ten  or  fifteen  minutes.  I"  fifl 
minutes  the  effect  on  the  pupil  i-  noticeable  Hie  effect 
he  maximum  in  one  or  two  hour-,  and  (kinkv  off 
entirely  in  thirty-six  to  forty-eight  hours.  In  old  people, 
in  whom  tin-  ciliary  muscle  is  atrophied  and  the  pupil 
sluggish,  i  serin  i  I ■•■■-  liki  Ij  to  produce  a  painful  .spasm, 
and  '"in  bo  used  more  freely. 

Pilocarpi*  inly  employed  as  a  hydrochlorate. 

It  is  twenty  t..  twenty-five  times  weaker  than  esi-rin,  and 

not  liable  to  cause  painful  spasm  in  the  irii  or  ciliary 
muscle.  A  drop  of  a  solution  I  to  BOO  (gr.  to  t"S  j)  pro- 
duces  contraction  of  il»-  pupil  and  increase  of  accommo- 
dation, beginning  in  twenty  to  thirty  minutes,  Teaching  a 
maximum  in  one  or  two  hours,  and  passing  off  in  eight  to 
twelve  hours. 
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1'or  details  regarding  the  practical  use  of  mydriatics 

: 1 1 1 •  i  in;,  Olio  i  nr  I  \  \'  I  I  I. 


OPTICAL  THEORY  OF  THE  OPHTHALMOSCOPE. 

Since  the  eye  is  able  t"  (bona  tin-  nya  (ran  n  poinl  oat 
tide  of  it  to  ■  single  poinl  an  iti  retina,  and  aineo  1 1 j » - 
dioptric  media  exert  il><-   game   influence  on  the  light 

emerging  from  tl y<  u  upon  the  light  entering  it,  the 

rays  from  any  partionlar  point  <'i-  the  retina  that  peas  out 
through  the  pupil  will  all  be  turned  toward  a  certain 
point  outside  of  the  eye.  Hence,  on  looking  into  an  eye, 
i. ill',  those  rayi  can  reach  the  observer  which  come  from 
;i  oertain  part  of  the  retina.  In  Fig.  18  (p.  128).  li  Miking 
into  the  eye  from  d,only  rays  will  be  received  that  come 
from  ".  Bui  the  retina  at  a  recoivei  rnyi  only  from  the 
direction  of  A,  Henoo,  whan  an  obsorvoVi  •■■  ii  placed 
at  .1  and  shuts  off,  as  it  necessarilj  does,  b  considerable 
amount  'it'  light  from  entering  the  observed  eye  in  this 
direction,  the  [>;irt  of  the  retina  ai  "  i»  in  shadow.  Al- 
though the  retina  at  //  may  be  brightly  illuminated,  all 
the  light  from  d  pasaes  to  />',  nnd  so  of  all  points  of  the 
interior  of  the  eye.  The  pupil  of  the  oba  rved  eye,  th<  re- 
fore,  appean  black.  In  looking  into  the  eye  under  ordi- 
nary conditions,  although  other  parts  of  the  retina  ma) 
be  brilliantly  lighted  up,  the  pari  of  the  retina  thai  the 
observer  Bees  is  always  in  shadow. 

To  overcome  this,  and  light  up  the  part  of  the  retina 
looked  at,  the  ophthaltnoi  d  vised.     It  enables 

one  to  examine  the  interior  of  the  eye  by  throwing  light 
from  the  mirror  on  the  part  of  the  retina  looked  ai 

Tin  commonly   us-ed  i-  eoiu-uvc      It  converge* 

the  light  reflected  from  it,  throwing  s  larger  amount  of 
light  into  (In:  pupil  than  would  a  plane  mirror.  This 
light,  I"  h  rgent,  is  generally  tbcuased  in  front  of 

the  retina,  and  form-  mi  tin    retim irele  of  difttaed 

light,  favoriililc  for  revealing  changes  in  the  ti 
amined.     In  eyes  thai  are  highly  byperopic  the  rays 
be  focussed  on  the  retina,  u  which  case   i  small  i 
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tnrativt-ly  distinct  image  "i  the  Eamp-flaina  i*  Been, 
ad  of  the  largi  r  uniformly  illomin  ited  circle.  The 
mirrors  employ.  <1  on  most  Aiiuricu  ophthalmoscopes 
have  i  focussin  •  i  itani  of  0  or  s  inches,  ;i  sort  of  com 
promise  between  thai  which  would  be  beat  fbrthedh 
:hh1  thai  which  would  l»-  beat  for  the  indirect  method  of 
minatinn.  Por  the  direct  examination  a  mirror  of 
:il)out  I  inches  focal  distance  i  most  satisfactory.  Por 
the  Indira  i  metltod  one  of  I"  t"  i">  iwlu-*  focal  distance 
is  bettei 

[f  the  ophthalmoscope  is  famished  with  tw  mirrors, 
the  one  lot  the  direct  examination  should  In-  muhII — 1  •*» 
mm.  in  diameter — ami  should  tilt  For  the  Indira  I 
method  of  examination,  the  minor  peed  not  tilt  and  maj 

be  much  larger,  sii whatever  its  size,  lijrltt  can  In-  c  m 

IVom  ill  parts  of  it  upon  the  pupil.  The  mirror 
in  ordinary  use,  shown  in  Fig.  25,  is  called  the  u  roi  i 
angular  tilting  mirror."  The  size  of  the  sight-hole  in- 
fluent •-  iIm  east  with  which  the  instrument  dob  be 
to  inspect  the  fundus  of  the  eye,  and  the  accuracy  with 
which  it  will  measure  refraction.  It'  the  Bight-hole  !»■ 
small,  ii  i-  comparatively  easy  to  obtain  a  dear  inew  of 
the  fundus,  but  the  determination  of  the  refraction  will 
be  oomparativel)  im  tact,  [f  the  sight-hole  be  large,  the 
instrumt  nt  will  be  more  valuable  to  measure  refraction,  but 
perfectly  suited  t"  show  the  condition  of  the  fundus 
through  an  undiluted  pupil. 


THH    DIRECT    METHOD  FOR    THE  MEASUREMENT  OP 
REFRACTION. 

Emmetropia. — If  the  surgeon's  eye  be  placed  as  close 

as  possible  to  the  pupil  of  the  patient's  eye,  it  will  reccivt 

as  they  paw  from  the  latter — parallel,  divergent^  or 

it.     If  the    uiptm'i  eye  bo  emmotropic  and  his 

accomt lotion  relaxed,  parallel  ruya  >*ill  l»-  accurately 

fbeussed  <>»  Ins   relinu,  as  illustrated  in  Fjg.  52,  ami  a 
clear  view  of  the  retina  and  choroid  will  be  obtained. 
Hyperopia. — If  the  patient's  eye  be  byperopie  and 


HYPEROPIA. 

entirely  al   rant,  tin  rays  from  hb  retina  will  d!> 
on  leaving  t h.-  cornea :  and,  to  render  them  parallel  will 


OOUIW  of  ihc  ray*  Id  emmctrorilii. 


require  such  a  convex  lens  aa  would  eauBe  parallel  revs  to 
be  fbcussed  on  the  patient's  retina.    If  this  lenabe  pis 
as  represented  liy  the  solid  lines  In  Fig.  63,  it    will 


Fw.M.— t'oiintc  nf  ilic  r«y»  in  hypcrotn  >  >  yc  on  Ihc  leO      I 

Him*  ihon  efltal  ul  ucnmmmlMlon  In  p*U(  I  <-nVcl 

•  •I  MMBflMdattoa  In  in*  nugtDtnQft, 

ronrhrr  tin.'  tlivt Tyi'iu  r.r.     parallel;  the)  will  be  focus  d 
on  the  surgeon's  retina,  and  t  In  -  details  of  the  fundus  will 

I learly  seen. 

If  the  patienl  exerts  any  power  of  accommodation,  the 
rays  emerge  from  Iih  cornea  less  divergent,  parallel,  or 
even  convergent.  In  such  a  east  the  convex  lens,  other- 
required,  fbcusset  tin-  rays  in  front  of  the  Burgeon's 
retina,  and  a  blurred  Image  results.  Such  :i  course  of 
the  '    illu    '    ■  ■  3  by  the  dotted  lines  in  Fig.  63. 

inrgeen  a  he  mmetropic  exerts  his 

own  aocommodanon,  he  will   no  longer  accurately  focus 
parallel  rays,  and  will  receive  from  them  only  ;»  blurred 
Such  a  course  of  the  rays  is  shown  by  the  broken 

lines. 

If  accommodation  is  used  during  such  an  examination, 
a  weaker  convex  lens,  or  none  at  all,  or  wen  :,  conoave 
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lens  will  Im>  required,  anil  this  is  true  whether  the  a© 
modation  be  in  the  patient's  ■■}<  or  in  the  surge  i 

In  myopia,  :i-  shown  in   I  '     rayi    from  the 

pitii  nt'-  r  una  emergi  ad  without  o  lent 

they  would  be  foctis^'il  in  front  of  the  lorgeoiA  retina, 


Flil.M-Omr  |    .1  Hi.  ,.,,.  la  myopia      Oi.ii.h1  linn  «h.iw  A    In  |*IU'at'iejrc: 

It-  I.  .1  ,\    In  turnon  r  i 

giving  only  a  blurred  iiua^e.     I?v  placing  lief.nv  iln  rw 
a  concave  lens  just  strong  enough  toeorreof  the  myopia, 
these  rays  ore  rendered  parallel,  and  the  surgeon  i- 
t<>  focus  tin  in  on  bia  retina    The  u  acoonunoda* 

lion  in  this  case,  either  in  the  patient's  "r  i»  the  surgeon's 
will  again  bring  the  rays  to  :>  focus  in  front  of  the 
retina,  illustrated  as  in  the  case  of  hyperopia  by  dotted 
ami  broken  lines,  and  will  render  necessary  the  employ- 
ment of  a  concave  lens  stronger  than  is  required  toeor- 
i.ii  the  myopia— one  strong  enough  tocorrecl  the  myopia 
ami  neutralize  the  accommodation  too. 

Hence,  the  Burgeon's  eye  being  emmetropic,  if  no  ac- 
commodation be  M-'  il.  the  lens  thai  >\ill  give  the  eles 
view  of  the  patient's  fundus  i-  the  one  that  will  coi 
mi  tropia. 

If  any  accommodation  be  naed,  i\-.<  ,i\ 

lens,  "r  the  wi  ikest  concave  lens,  giving  a  clear  eien  of 
the  fundus,  will  be  the  nearest  right. 

It'  tlie  surgeon's  <  ye  be  araetropic,  be  must  nae  an  addi- 
tional lena  to  correcl  his  ametropia,  «*r  mn-t  add  nr  suh- 
Boeh  correction  to  find  the  ametropia  in  the  pat  ■ 

The  in  ;  it  of  refraction  can  be  made  with  the 

ophthalmoscope,  with  approximate  accuracy,  only  after 
long  pi  ai  i  ict  .    The  chi  ia  the  exer- 
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linn  -I  mi  unknown  amount  of  accommodation.  Tlua 
may  be  nombatcd  in  the  surgeon's  Bye  by  practice.  Ac- 
commodation in  the  patients  eye  may  be  overcome  bj  the 
oso  "i'  a  oyoloplegio.  It  may  ■  •  t "t «  a  be  relaxed  by  making 
the  ophthalmoscopic  examination  in  u  largo,  thormij 
darkv  ned  room,  with  the  patient's  gaze  Bxi  w  on  i  perfectly 
blank  mil  :ii  the  farther  end,  I'm  the  moasureraenl  of 
refraction  l»y  tin  Dphthalmoscope  can  never  !><•  relied  on 
for  tin'  accurate  prescription  "i  lenses.  It  is  chiefly  of 
value  fin  an  approximate  duiguosis,  or  todetcrmim   the 

it    nf  - \\- •  •  1 1 i 1 1 : -    in    tin1    fntidua,    "r    lln     I'm   ili, iii    . 

.  the  vitreous 
Theaotual  shortening  or  lengthening  of  1 1  ■  * •  eye,  cor- 
responding to  diflerenl  negroes  of  hyperopia  and  myo 
is  shown  by  the  following  table 

Taih.k  \Y,— Change*  in  the  Visual  Axk  for  Each  l>. 
'■/  Ametropia, 
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9.81 

Myopia. — As  already  mentioned,  rays  from  the  retina 
hi'  the  tnyopii  into  (he  air  convergent     If  not 

interrupted  in  their  courso  they  continue  uutil 

they  :in'  focussed  at  thai   pofnl  in  IVonl  of  the  eye,  for 
which  it  ljustea.    Ihig  is  true  of  rays  o 

ing  from  each  point  of  the  retina,  bo  thai  al  that  distance 
there  is  formed  an  image  of  the  fundus.    This  image  is 

iiiwrlitl,  as  is  illtisfmUsI  in  li_'.  .">5.      The  rays  from   tin- 


SKIASCOPE 


135 


lower  pari  of  1 1 1 «  retina  come  to  :i  foens  above,  and  form 
the  upper  pari  of  the  image,  and  the  rays  from  tin-  upper 
partol  the  retina  are  fbcussed  below  u<  (brm  tin    lover 
part  of  the  image.     It  the  Burgeon  places  bis  bj 
than  dii-  image  to  the  ey<  of  the  patient,  aa  at  .1  in  I  ig. 


fto.     -■     .-'■-".  Iiim  ol  r.:.      umltuj    fton     Ilia  rrt  lia  In   iklw   qpj  .  mil  llio 
point  •  i 


55j  be  will  observe  the  fundus  of  the  patient's  aye  In  ia 
erect  image,  at  I  i  doi  -  in  the  direct  method  of  nphthal- 
mosoopic  examination.  Thia  image  maj  requin  a  eon- 
cave  I'M-  to  render  it  clear ;  bni  w  aether  clear  or  dim,  it 
•r.  It'  tin  Burgeon's  ej i  be  p]  i  ••  I 
farther  from  the  patient's  than  S,  as  ai  Che  «ill  no 
longer  view  tin  erect  imagi .  but  will  peroi  ive  the  inverted 
image  formed  in  the  air  at  /»'.     This  inverted  image  may 

lire  the  u i  a  convex  lensto  focus  it  clearly  upon 

surgeon's  retina  .  but  whetlier  clearly  focuaaed  or  not, 
Iways  .in  inverted  in 
We   have,    therefore,  at  the  point  It,  tor  which  the 
myopic  ptically  adjusted,  reversal  of  the  image 

-  point  we  therefore  nann 
position  i-  to  be  determined  by  noticing  when  the 
creel    eli  in  "      into    the    inverted  image,  or    <■■ 
Having  n  ccrtained  it-  position,  the  m< 

nee  t'nuii  < 1 1« -  |  i«yu  gh    -  the  1%  al  distaiM* 

the  I'M-  required  t< m*  I  hi    idj i 

Details  of  the  Test.  py   (the  ahadoa  teal 

sropy)  is    i  inetlMid  of  determining  the  position 

of  this  point  of  reversal,  by  noting  tint  apparent  direction 

of    the    Hi"1. i mint    of    light    and    shadow  the 

pupil.     The  movement  of  light  and  shadow  in  the  pupil 
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it-  produced  by  changing  the  inclination  of  a  pcrfomU-d 
mirror  which  reflects  light  into  lbs  eye. 

The  best  light  i-  timii-lnil  l>\  acetylene  ga>.  next  comes 

ihat  of  the  incandescent   mantle  (Welsbaoh),  or  u  \ I 

candle;  but  a  gas  or  kcroBene-flame  will  answer.  The 
mirror  employed  may  l.<  either  plane  ore 

With   the   ptane   mirror  the  source  of  light  is  to  be 

In gh(  u  close  to  the  minor  a-  possible,  and  ihadcd 

from  the  patient's  bee,  u  shown  in  Kg.  66,  an  opening 


lil    ;     mlm  r  (Jfl  ind  i  :•■■   il  nil  i  wi   "  tad  palli  Dl 
ij'i  I'll  .-kl.iv ■•  ■,...  MUtlM  j'liiin-  luirn.r 

•  i  mm.  in  diameter  being  left  in  the  shade  opposite  the 

brightest  part  of  the  flame.      The   minor   should   have  a 
central  opening  S  to  2.6  mm.  in  diameter. 

The  effect  of  changing  the  inclination  of  the  mirror  is 
represented  in  Fig. 67,  in  which  light  from  the  lamp-flame 


Flo.  65.-  nil  Ihc  plane  mirror. 

/.  is  reflected  into  the  aye  Irom  the  mirror  first  held  at 
.1  A  and  then  moved  to  BB.    With  the  mirror  al  .1  .1, 

the  light  enters  the  eye  u  though  ii  came  iv '.  and 

falls  on  the  retina  toward  ".     with  the  mirror  :it   B  /•', 
the  light  eniirs  tin-  rye  as  though  it  i-aim-  from  I',  and  it 
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foils  in  the  direction  of  h.  As  the  mirror  is  moved  from 
A  A  to  BB,  the  light  move-  <-n  th»-  retina  from  a  to  6. 
At  the  same  time  the  port  «>f  the  light  front  tlie  mirror 
which  falls  on  the  face  ab«ut  the  eye,  moves  upward — 
that  is,  the  light  on  the  retina  moves,  '•  with  "  the  light 
on  the  faee — '"  with  "  the  mirror. 

This  happens  whether  the  n.-tina  l»e  situated  at  //,  E, 
or  J/;  whether  the  eye  lie  liyperopie,  emmetropic,  or 
myopic.  With  the  plane  mirror  the  real  movement  of 
the  light  upon  the  retina  is  always  "  with  "  the  movement 
on  the  face.  If  the  retina  be  seen  in  the  erect  inuige,  the 
apparent  movement  of  the  light  in  the  pupil  will  be 
"  with  "  the  light  on  the  face.  If  the  retina  be  seen  with 
the  inverted  image,  the  apparent  movement  o(  the  light 
in  the  pupil  will  Ik-  the  opjwsite  of  the  real  move- 
ment. Farther  from  the  patient's  eye  than  the  point  of 
reversal,  the  light  in  the  pupil,  therefore,  appears  to  move 
"  against "  the  light  on  the  face. 

With  a  concntr  mirror  the  movement  of  the  light  and 
shade  will  be  just  the  opposite  of  the  al>ove.  Why  this 
is  so  is  illustrated  in  Fig.  ->s.     L,  the  lamp-Hame,  is  placed 


3  A 


Kio.  3H.— SkiaMi>|>y  with  llii-  iMiiravt-  mirror. 


behind  the  patient,  the  rays  from  it  bring  foeussed  by  the 
concave  mirror  at  /  when  the  mirror  is  at  .1  .1,  ami  at  /' 
when  the  mirror  is  at  11 11.  Prom  /  they  enter  the  eye 
toward  n  on  the  UpjK'r  part  of  the  retina.  From  /'  they 
fall  on  the  lower  |Kirt  of  the  retina  toward  b.  When 
the  mirror  is  at  A  A,  the  light  is  thrown  down  on  the 
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but  falls  i»i  tin-  uppei  pari  of  the  retina.    When  the 
mirror  ;-  ai  /; /;  the  area  of  the  light  i«  higher  on  the 
bee,  I  >i  1 1  lower  upon  the  retina.     Hence,  with  the  con- 
mirror  die  Ugbl  "ii  the  retina  null//  in-. v.'-  ■'  a-uin.-t  " 
the  mirror — "against"  the-  light  on  the  face. 

Tin.-  tiii/Hiri/it  iwirfiiiriit  nf  the  light  In  in;'  watched  in 
the  pupil,  when  the  end  image  i-  ■-■<  a  will  be  in  the  real 
direction,  and  when  Been  in  the  inverted  image,  in  the 
opposite  direction.  Hence,  in  any  >■■>•<■  of  myopia,  testing 
with  the  plane  mirror  will  Bhow  the  light  moving  "  h  iili  " 
the  light  "ii  the  face  when  viewed  closer  than  the  point 
of  reversal,  and  moving  against  the  light  on  the  fan 
whan  '•  iewed  from  beyond  the  point  of  n  m  r  tl  If 
i|  with  a  eoneczM  mirror,  ii  «ill  show  the  lighl  in  1 1  •  *  * 
pupil  moving  I  "  the  lighl  on  < li<-  (bee  from  within 

the  point  of  re  venal,  and  "with"  the  light  on  the  face 
beyond  the  point  of  revel  ml. 

Distance. — In  practice  one  should  vary  lii>  distance  bo 
;i-  in  try  the  movements  I >« »t 1 1  from  within  the  point  of 
reversal  and  from  beyond  it,  until  the  approximate  posi- 
tion of  that  point  i.j.  determined  with  certainty,  when 
tlie  plain-  mirror  i*  need,  the  distance  of  the  Burgeon  from 
the  patient  ran  be  varied  greatly,  without  interfering 
miieli  with  the  acoiiraej  ofthe  teak  With  s  eoneave 
mirror,  however,  but  very  Blight  variation*  of  distance 
between  the  patient  and  the  surgeon  are  admissible.  It 
i-  neosasan  to  keep  the  surgeon's  eye  a  fixed  distance 
from  the  patient'a,  and  canst  the  distance  of  the  point  of 
1  -^il  to  vary,  by  placing  before  the  patient's  ev<  I •  •  1 1  - .  - 
that  willcorreol  more  or  less  of  the  myopia.  The  distance 
for  the  nan  il  concave  ophthalmoscopic  mirror  ahouhl  be 

mther  less  than  I   met)  !  hi    lens  that  briiiirs  the  point 

of  reversal  to  l  meter  \r  one  that  eorrecta  all  the  myopia 
but  1. 1).,  whioh  must  '»'  added  to  tin-  strength  of  tin 
the  total  myopia. 
When  t!.'    plain'  mirror  i-  employed  and  the  distal 
varied,  that  distance  must   be  measured,  or,  a!   least,  ap- 
proximately  estimated,  and  the  myopia  corresponding  to 
it  added  In  that   represented   by  the  correcting  lens  em- 
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ployed.  The  accurate  determination  of  tin-  |Miint  of 
reversal  requires  it  to  lie  brought  about  \  In  I  meter 
before  the  eye. 

Hyperopia. — In  hyperopia  tin-  rays  from  (In-  retina 
emerge  from  the  eye  divergent.  There  can  he  no  inverted 
image,  no  point  of  reversal,  until  a  convex  lens  strong 
enough  to  more  than  correct  it,  is  placed  before  the  eve. 
The  Tight  in  the  pupil  will  move  "  with  "  the  li^lit  mi  the 
dee  with  a  plane  mirror,  ami  "against  "  the  light  on  the 
face  with  a  concave  mirror  at  all  distances.  To  measure 
the  hyperopia  the  rays  which  leave  the  patient's  eye 
divergent  must  be  rendered  convergent  by  a  convex  lens, 
as  L  in  Fit;.  VI.     The  position  J!  of  the  point  of  reversal 


Kio.  59.— Rays  cmiTjTini;  frniii  u  liyi«-r>»|.ii-  iyi-  n-ii'lrivil  ■-•■im-ii-i-nt  In  ulvr  11 
|Kjiut  iif  rvviTMil 


fortius  myopic  combination  of  the  eye  and  lens  is  then 
determined,  ami  thus  the  amount  of  myopia  that  the  lens 
causes. 

The  lens  L  may  be  regarded  as  doing  two  things.  I 'art 
of  its  effect  is  to  make  the  divergent  rays  parallel,  cor- 
recting the  hyperopia ;  the  remainder  id'  its  strength 
makes  the  parallel  rays  convergent,  causing  an  artificial 
myopia.  The  amount  of  the  lens-strength  causing  con- 
vergence of  the  rays,  deducted  from  the  whole  strength 
of  the  lens  lifted, gives  Uii" strength  required  to  correct  the 
hyperopia.  Thus  with  !  •"».  I),  lens,  canning  I.  1>.  of 
artificial  myopia.  '-\.  1).  ■  1.  I>.  2.  I).,  the  amount  of 
lens-strength  required  to  correct  the  hyperopia  in  the 
eye. 

Emmetropia. — When  the  eye,  tested  as  liir  hyperopia, 
shows  an  amount  of  myopia  produced  just  equal  to  the 
strength  of  the  convex    lens   used,  it    is  evident    that   the 
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hyperopia  of  the  eye  w«w  0 — that  is,  that  (Ira  eve  was 
emmotropie  to  start  with. 
Appearance  of  the  Light  in  the  Pupil.— Whin 

tin'  Btirg r*s  i  '•  i  i-  oeu  the  paint  of  reversal,  it  -    -  the 

|i:ii  i-'ni'r.  n  1 1 1 1 : x  ( inormoualv  magnified  and  the  movement  oi 
the  light  and  shadow  in  the  pupil  appear.-  correspondingly 

rapid.    When  the  surgeon's  eye  ii  far  removed  fr the 

point  of  reversal,  when  there  is  much  uncorrected  myopia 
«>r  hyperopia,  the  apparent  movement  of  the  light  and 
ihadow  in  the  pupil  i*  alow.   Just  at  the  point  of  revereal, 

Of  :i<  8  greal  di-lainr  li'Hii  il,  tin-  illuiniiialii'li  i-  |i>im<l 
«-iiiii|KtRitiv«:ly  feeble,  ami  ihe  lioiindarv  between  light  and 


FtX  00  —  A|i|M'Kfiificr  c>l   IikIiI   hi   lln    |i:i|n!     .1,  ulmijl    I    l».   It till'   | h •! lit  of 

I   (:.  >ili..in    .    I'    It. .in  lln'  l»ilnt  of Rteuul, 

ahadow  indefinite.     At  abonl  1.  or  2.  1>.  from  the  point 
of  rcvir-.il.  tin'  brightest  illumination  and  most  distinct 

movement  of  1 1». •  li'jlit  ;unl  shadow    in    the  pupil    are    ob- 

•d  When  these  points  are  borne  in  mind,  the 
rapidity  in  movement  and,  t"  some  extent,  the  brilhano] 
of  illumination  beconN  approximate  indicationfl  of  the 
atuonnt  of  ametropia  to  be  corrected. 

Of  the  appearance  of  the  pupillary  light-area  in  regular 
astig  ill' rr.it inn.  and  Ir  istigmatisTO,  more 

will  be  said  in  connection  with  these  forms  of  ametropia. 

Practical  Applications  of  the  Test.— Tin  room 
should  !»•  darkened  ind  tin  lamp-flame  shaded  by  an 
opaquo  chimney,  the  circi  ng  for  the  emission  of 

light   bein  id   toward  tin  n's  eye.     For  the 

plane  mirror  tin- source  of  I  to   be  I"  pi  BS  close  to 

the  surgeon's  eye  as  possible  (see  Pig.  56),  and  must  !»• 
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movable.  With  tin-  cmv-  mirror  th«  lijrhl  should  In- 
placed  behind  the  jwtient.  about  -J  m-i'-r-  frojn  ili<  sur- 
geon ;  and  the  o}tening  in  tb<  shad<  iim v  (^  25  i«i  Wi  mm. 
in  diameter,  or  the  shad*-  '--an  fit  omitted.  Thi*  civ«*  the 
concave  mirn»r  an  advantage  vu»ai  th«  t*st  must  he 
applied  away  from   office  ia'iiitj<>_ 

The  mirror,  lieing  tiini*d  gr>  a-  to  refl<«i  tin-  light  into 
the  patient's  eve.  it  rotated  sJighlJy  fr»«u  -ide  v>  rid'u  If 
with  the  plane  mirror  the  light  «i"V<*  -  again**  M  th*  light 
on  the  face,  there  is  a  ptdin  of  n-vrsal  h"TW*«l)  th*  sur- 
geon's eve  and  the  patient*?  *y*.  It*  portion  1 to  lie 
determined  by  routing  '-I'l-cr  v-tb'  jati'-ni.  or  by  placing 
a  concave  lens  that  will  bring  thi-  |niM  of  r»-v*-rr«J  to  the 
distance  of  the  smrgeon**  ey*. 

If  the  movement  with  the  plan*-  mirror  i-  "  with  "  the 
light  on  tlie  face,  there  is  no  point  of  r«-v«  r-al  in  front  of 
the  surgeon's  eye.  but  one  iu'i-t  1«-  brought  lb«re  with  a 
convex  lens.  If  the  convex  ]•  n-  tliat  brings  the  point  'if 
reversal  to  a  certain  position  I*  w<*ak<r  than  lb*  amount 
of  mvopia  corresponding  to  that  <\\-x:m>-<- .  the  ease  i;-  one 
of  low  myopia.  If  the  amount  of  myopia  exactly  equals 
the  lens-strength,  the  eye  is  emmetropic.  If  the  mvopia 
produced  by  the  convex  I'-n-  !■«  1<»-  than  the  strength  of 
the  lens,  the  eye  i-  hyperopje.  Tli-  point  of  reversal  is 
to  be  ascertained  liy  repeat"]  trial-  Imth  from  within  and 
from  beyond  it.  Cfrjii-RiUy  it-  location  will  1m-  im»t  ae- 
curately  determined  by  fixing  it  at  the  greatest  distance  at 
which  movement  "with"'  the  light  nil  the  law  is  seen 
with  the  plane  mirn.r.  or  the  shortesl  di>tanec  at  which  it 
is  noticeable  with  the  concave  mirror. 

To  secure  accuracy,  it  is  well  to  make  the  final  deter- 
mination with  the  jM»iiit  nf  reversal  as  far  from  the  eye  as 
the  movement  of  light  and  shade  can  he  certainly  recog- 
nized. If  the  pupil  has  the  same  refraction  in  all  part*, 
this  distance  may  In-  1  meter.  If  the  movement  has  to 
be  watched  in  a  comparatively  small  portion  of  (he  pupil, 
the  refraction  and  movement  there  being  ditVeivnt  from 
the  refraction  and  movement  in  other  portions,  it  is  iicccm- 
sary  to  make  the  test  from  a  shorter  distance. 
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TMI-:     INDIRECT    METHOD   OF    OPHTHALMOSCOPIC 
EXAMINATION.    . 

\\  hen  lli<'  evf  is  vicwi'd  wiili  fin-  .i|ihili;i!i.n.M'n|M>  from 

a  distance  gna.1t  i  than  that  of  1 1 1«-  point  of  reversal,  lb 
imam  obtained  i-  alwayi  an  inverted  (man.  In  the 
Bhaaow-teet  that  image  is  ii  itelj  (bco   ed    so  thai 

the  relations  of  its  different  portions  are  not  recognised, 
as  in  ill--  ordinary  ophthalmosoopk  examination.  If. 
however,  tin-  myopia  Ik-  of  lii^li  rh'gree,  so  thai  the  in- 
irertod  image  is  formed  oloae  to  the  eye,  it  maj  be  viewed 

f til'-  'li-i:iini ,  wlu-n-  ii  can  be  foeussodand 

Been  diatincuy,  so  that  doI  only  (In-  diffen  nt  portions  an 
reoognlxed,  but  any  markc-il  anomaly  or  i  ridenoe  of  dis- 
ease can  be  Btndieo. 

If  the  eye  be  nol  myopia,  by  planing  2  i"  3  inchi  bi 
fore  it  a  very  strong  oonvi  i  lent  1 12.  to  20.  D.)  called  the 
■  ■>■_!■■■  fan  .  hi  inverted  image  of  the  fundus  can  be  formed. 
The  Burgeon*!  eye  must  be  placed  beyond  this,  far  • nough 
to  fbous  it.  By  placing  the  objections  at  or  near  ii-  focal 
distance  in  front  of  the  eyej  tin-  | >!>[•■  I  i  •  n  ■■>  i 
it  appears  to  occupy  the  greater  pari  of  the  object-lens, 

i  n;:l)i::i.:     tin-    j-urL''-"li    I"    ■-<■•■    a    <-on«i<llTabk    pari    of    the 

fundus  at  once,     With  a   2-inch   object-lens,  the  lens 
M  be  2  inches  in  front  "I   the  eye,  and  the  in 
i  .I  al'imt  'i  inches  in  front  of  it    Then  the  lurgeon 
must  place  bi  enough  away  i<>  focus  this  in 

12  inches  from  it  making  it   i<;  inches  from  the  eye 
under  obi  Thi  distance  may  be  shortened 

what  by  placing  hack  of  the  ophthalmosoopk  mirror  a 
convex  lens  of  from  3.  toft  D.  to  aid  the  surgeon's  power 
■  i  -<  i  "in. 

In  the  Indira  I thod  a  larger  part  of  the  fundus  may 

be  seen  at  once,  bo  that  ii  is  easier  to  make  search  for 
gross ophthali  mges-    <>"  the  other  hand,  the 

■    i.i  tin-  fundus  thus  obtained  i-  less  magnified  than 
iiiilicil  by  the  direct  method,  so  that  slight  lesions 
an-  less  readily  recognised.    The  method  is,  therefore,  of 
use  for  a  general  survey  of  the  fundus. 
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SPECIAL  METHODS. 

lenses  Before  the  Eye. — The  ophthalmoscop    i 
usually  furnished  with  :i  mirror  thai  gives  the  l»'-t  retinal 
illumination  when  thi  ipproximately  emmetropic. 

On  this  so* hi,  in  very  hijjh  hyperopia  or  myopia,  the 

mostsatisfai  iphthalmoscopio  examuiation  can  usually 

be  made  bj   placing  in  front  of  the  patientfa  aye     leu 

which   approximately   comet-   In-  ametropia,  instead  uf 

dent  tiding  "ii  the  lenses  back  of  the  <«(>lit ii:ilnin-<-o|»i<- 
mirror,  which  have  no  influence  on  the  pencil  of  rays 
entering  the  eye  to  illuminate  the  retina. 

In  i - -v : < n i L 1 1 i 1 1 _r  mi  opacity,  tumor,  or  detached  retina, 
close  behind  the  crystalline  lens,  place  a  strong  convex 

lens,  2ii  to  30   !>.,  in  front  "i    u re, and  maki 

ophthalmoscopic  examination  through  this. 

Use   of    Direct     Sunlight. — In    blind    eyes    with 

li:i/;.  lia,  or  i'i  see  book  of  a  detached  retina,  ophthal- 

mo  ■  p  by  direct  sunlight  is  of  great  value.  The  ins 
must    shine  directly  upou  the  ophthalmoscopic  mirror. 

bul  its  rays  must  not  bet Mntrated  upon  the  surfed  01 

the  eye  or  bee,  nor  upoo  the  retina.    This  Ea  guarded 
ing  a  plana  mirror,  or  by  care  ■   to  the  dis- 

tancefroni  the  concave  mirror  to  tl ye     Direci  sunlight 

should  be  thrown  on  the  eye  but  a  short  time,  and  the 

attempt  repeated  after  a  few  minutes'  rest.    Such  light 

•  i"  penetrating  power  than  ordinary  illuminants, 

aling  details  otherwise  bidden  by  hazy,  vitreous,. or 

iched  retina. 

Influence  of  flight  on  the  Color  of  the  Fundus. 
— The  color  ol  the  fundus,  described  psgi  87,  ii  thai 
with  the  ordinary  gas  or  lamp  Same.     B)  ohanging  die 

oolorol  the  ve  of  light,  the  colore  of  the  eye-ground 

b mpletely  altered.      With  direot  mnlight,  or 

diffuse  daylight,  the  fundus  of  the  eye  appears  pofn  and 
more  yellow,     With  the  Welsbach  mantel  it »  pad     and 
Hi'  whites  more  bluish  or  greenish.     With  the   by  i 
vapor  lamp  the  general  color  of  the  fundus  is  green,  the 

dish  greenish,  and  the  retinal  vo-els  a  deep  purple. 
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CHAP  TEH    VII. 

ERRORS    OF    REFRACTION,  CYLINDRICAL    I.F.N 
PRESBYOPIA,  AM'  THE  WEARING  OF  GLASSES 

PRESBYOPIA. 

V.vr.s  with  llu'  emmetropic  *•?<■,  iii'i«:t.-ii»Lr  rigidity  of 
ibe  crystalline  leu  diminishes  the  power  of  fimi.-.-ing  on 
the  retina  the  divergent  rays  thai le  from  near  objects. 

On  thifl  account  the  War  [Miitit   nf  « li-tt  i  in  -t  \i-i<m  i  •  i  -  -  ■  I  -  -  r- 

from  the  eye.    Reading  and  .similar  near  work  beo 
difficult,  and  latei  imposaibb .    When  tin-  loot  of  accom- 
modation reaches  such  a  degree  as  to  Interfere  ■■■-  i  1 1 «  the 
Jut's  ordinary  occupation,  the  condition  is  called  pres- 
>yo]iia  or  old  sight. 

Presbyopia  begins  before  the  accommodation  h  so  liir 
lost  as  to  absolutely  prevent  the  seeing  of  near  objects. 
Tlio  ciliary  muscle,  like  other  muscles,  Is  capable,  fbr 
brief  periods,  of  stronger  contraction  than  can  be  kepi  up 
continuously.  An  -.  cannot  keep  up  for  continuous 
reading  the  effort  it  can  make  during  a  brief  feat  ton- 
certain  the  near  point  Usually  the  amount  of  accom- 
modation whicb  can  be  sustained  for  continuous  work  is 
about  two-thirds  of  the  total  accommodation  of  which 
the  oyo  is  capable.     QcnCe  when  two-thirds  of  the  total 

accoiui taboo  i-  less  than  the  amount  required  fbr  near 

work,  presbyopia  begins,  and  die  aid  of  s  conves  len     i  ■ 
>■<]. 

The  symptoms  of  presbyopia  may  be-either  the  actual 
indistinctness  of  near  objects,  or  evidence  of  strain  after 
using  the  eve  for  Dear-seeing,  The  patient  Bnds  himself 
onable  to  read  Bnc  print  especially  al  night,  or  be  baa  to 
hold  the  print  too  far  away.  Sometimes,  althougli  "U  be- 
ginning near  work  the  signi  .  it  suddenly  becoi 
dim  after  a  time,  the  print  seeming  to  run  together  or 
blur.  Then,  if"  the  eyes  arc  closed  for  an  instant,  the 
power  of  pear  seeing  is  regained,  and  continues  fbr  some 
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ime,  when   it   again    fails  suddenly.     These   blurringa, 
which  are  due  to  sudden  involuntary  relaxation  of  toe 

ciliary  muscle,  tend   to  become  more  frequi  in    t In-  longer 

the  effort  is  continued.     They  may  all tour  from  -train 

of  accommodation  in  connection  with  hyperopia  in  young 
parsons.  More  freqnendjr  before  then  is  any  actual  in- 
ability to  see  clearly  for  near  work,  there  conic  t\  ideuoss 
■  •\'  strain  tVnin  it-  perfonnanoe.  A  1't- 1-  reading  or  sawing, 
particularly  in  the  evening,  the  eyes  smart  or  linrn,  or  the 

following  morning  they  look  red  ;  or  there  occur  repeated 
attack*  of  conjunctivitis, 

Tin'  symptoms  of  presbyopia  usually  begin  between  the 
>f  forty  or  fifty  years.  They  begin  earlier  in  hyperopia 
which  arc  compelled  to  Dsepartofthoiraooonimodation 
(in-    the   correction   of  their    hyperopia.      In   myopie 

lesaaocomi ration  h  requireo  for  neat  vision,  and  pres- 
byopia begino  later.    1 1"  tin  degree  of  myopia  is  such  that 

ordinary  near-siring  can  he  donfl  without   any   DM   "I    tin 

accommodation,  preabyopii  aevi  t  occurs. 
Diagnosis. — Between   fort)   and  fifty  years  of 

symptoms  of  eyo-etrain  nr  difnetdty  of  near rung  grad 

Dally  develop  and  increasu.     Distant  •• :  oodwith- 

out  .'  mil    rendered  worse   hy  tliem  ;   near   \i-ion   i- 

bnproved  or  mad.-  easier  by  convex  lea 

Treatment. — The  treatment  for  presbyopia  is  lithor 

abstinence  from  near  work  or  doing  ii  onlj  with  suoh  aid 

from  eonvex   lenses  thai   not  mora  than  the  proper  pro 

jm 1 1 1 1' hi  of  the  accommodation  need  be  ns<'d.    OrdinarU] 

thirds  can  be  used,  but  some  patients  can  continn- 

i.n-l;,  ii.  three-fourths  of  their  accommodation.  Others, 
es|M'ii:dl\     younger    j pie,    cannol     safely    emplo\     n 

than  one-half 

The  accommodation  is  measured  bj   finding  the  short- 
eat  distano  at  which  the  ii i  type  can  he  clearly  Men. 

A  in  ar  vision  test-card  I't-iup;  held  at  16  or  20  inches  from 
the  eye,  the  patient  is  asked  to  read  the  lim-t  t>  ]*■  he  .  an 
see.     If  he  reads  the  20-inoh  (half-meter)  type,  the  card 
is  pushed  gradually  toward   him  until  he  .an  no  I.. 
see  it  dearly.     It-  distance  from  the  eye  i-  then  mi 

10 
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in-.-.!,  this  being  the  focal  di*tane<-  of  Uie  lens,  having  i 

focussing  power  oqnivalonl  to  the  Moomi lation.    (See 

table  of  Tenses  and  food  distances,  page  118.)    To  gel  the 

full  amoani  ofs mmodation.  1 1 • » -  patient  must  Ktraetiiues 

!>•■  coaxed  to  make  ■  special  effort. 

[hiving    :i-r.  rl.iinril    llir  amplitude   <il    ui-coiutund.-ilioii, 

two-third*  of  thai  amoanl  mail  be  subtracted  from  the 
focussing  power  required  for  near  work.  The  differenoi 
will  be  c 1 1<-  retractive  power  of  the  lens  needed  tocor- 
reoi  the  presbyopia 

For  example,  if  an  smni-  ■  i--i>i>-  ••>■■■  i-:w  read  the  20 
[joch  type  clearly  al  18  Inches,  or  can  jusl   make  out  the 
lH-incli  type  .1!  dull  ill  -imiii-c,  it  proves  olear  fboussii 
13  inches,  the  focal  distance   of  1  3.   l>    lens.      The 
patient  than  has  '■'•■  !>•  accommodation.    Two-thirds  of 

this,  or  '-.  I).,  is  wliai  wo  iiic,  r\| 1  la ■  111  to  UM-  .safely 

for  continuous  near  work,     now  uf  be  hat  to  read 
write  at  &  distance  of  12  inches,  when'  '-\:1'>  I>.  oi 
nog  power  will  hi'  ivijuiivil,  he  must  make  ii|>  the  dif- 
ferenee  between  ."..*_'"i  D.  ami  2.  I>.  or   1.85  !>■  by  eODVei 
I'li-cs  of  that  strength,  when  doing  near  work. 

The  following  table,  based  on  the  ilc-li I'  aecommo- 

dation,  as  shown  in  the  table  on  page  126,  indicates  for 

different  ages  the  near-|R>int  in   iiicln    .   unplitiide   ol 
cominodation  in  diopters,  two-thirds  of  that  amplitude  or 
accommodation  available  for  near  work,  and  the  differ 

betvei  ii  the  available  accommodation  and  the  fo 
sing  power,  ."•.  i>.,  required  to  correct  tit-  presbyopia  for 
that  working  distance. 

Table  V. — Accommodation  and  Lcnoufor  Prabya 

A«w.        Notr-rhlnl  Total  Accorn.  Available  A.         Im  li.*|iilrvd. 

-'...'.  i>.  SJfl  ». 

1  I)  2.67  0.60 

2,S  1).  l.iiV 

1.25  083 

0.6  .33  2.76 

0.  i».  :t. 

Bach  a  table  should  never  be  need  for  prescribing  ghu 
for  it  only  represents  an  average,  from  which  the  particu- 
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lar  case  may  differ  greatly.  Neither  should  glasses  Ik? 
prescribed  in  any  way  from  the  age  of  the  patient,  for 
besides  individual  variation  in  the  l"ss  of  accommodation, 
hyperopia  and  myopia  influence  the  glass  required,  and 
must  always  be  considered.  Nor  can  the  glasses  required 
for  presbyopia  be  guessed  at  from  the  blurring  of  the 
patient's  vision,  since  this  depend?  as  much  on  the  size  of 
the  pupil  as  upon  the  perfection  of  the  focussing.  In 
even-  case  the  total  accommodation  should  be  ascertained 
by  the  determination  of  the  refraction  of  the  eye  and  its 
near-point  of  distinct  vision.  If  the  jiaticnt  has  some 
working  distance  other  than  one-third  of  a  meter — 1:> 
inches — the  available  accommodation  must  Ik-  deducted 
from  the  focussing  power  required  for  that  distance,  to 
find  the  lens  required.  Presbyopia  complicated  by  hyper- 
opia or  myopia  is  discussed  in  connection  with  their 
treatment. 

Prognosis. — Presbyopia  continues  to  increa.-c  until  all 
power  of  accommodation  is  lost,  at  the  aire  of  fifty-live  or 
sixty.  Until  this  time  the  lenses  given  to  correct  it  should 
be  changed  even-  two  or  three  years.  After  that  ago 
no  change  of  lenses  may  be  required  for  several  years. 

HYPEROPIA. 

Hyperopia  \hgneenu1(mMa  or  j'ar-.-i;/fit)  is  the  most 
common  error  of  refraction,  being  present  in  about  70 
per  cent,  of  all  vyr*.  To  the  savage  it  is  far  less  dan- 
gerous than  mvopia.  which  lessens  his  power  to  sconre 
food  and  guard  against  enemies.  Hut  with  civilization 
and  the  general  employment  of  the  eyes  for  near  work, 
hyperopia  becomes  a  serious  defect. 

riu-  hypropic  eye  refracts  parallel  rays  toward  a  point 
behind  the  retina;  the  retina  is  in  front  of  the  principal 
focus  of  the  dioptric  media.  The  hyjioropio  eye  is  rela- 
tively too  short,  either  because  its  refracting  surface  is 
not  Kiilliciciitly  curved,  fimifrupiii  »f  murrain  it- :  or  ho- 
eause  its  anteroposterior  axis  is  actually  shorter  than  that 
of  the  average  eyeball, axial  lii/juriniia.     In  the  majority 
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i  . •!-<•-  tin  latter  \m  Um condition  present  ;  ud  In  high 

eropia  the  eyeball  nun  be  Dotieeablj  tmall  in  ill  Its 

dimensions,  n  that  it  noes  not  properly  till  tin-  orbit. 

'II "irae  of  the  /"I/*  in  I li<    byperoiiie  i-yc  is  shown 

Fig.  (51  ;   parallel  rays  passing  in  the  cmirsi:  of  the 


in 
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Fin.  61-— Coutw of  r») -  i  >m  lad  without  the  correcting 

lcn». 

broken  lines  would  he  1. .. ■  (i- - > .  1  at  /■',  back  oftbe  retina.    'I'" 

cause  the  rays  to  he  foeii.-,-ed  on  the  retina  they  niu.-t   bt 

ii  a  certain  am<-init  of  com  >  P"  ■in-.-   I"  fore   thev  r<  :nli 

tin'  eye;   they  -t    be  turned  in  the  direction  of  the 

dotted  lines  toward/2.    R  is  colled  the far-point  ol    the 

hyperopiC    •  >'*'•       It   i-  B    kind    of    "virtual"    far  - 1  >•  ■  ■  1 1 1 , 

situated  behind  the  eye.  It  is  the  principal  (boos  ol  the 
tans  /,  that  will  correal  the  hyperopia.  Winn  my.-  are 
converged  toward  it.  the  refractive  power  of  the  eye  is 

sufficient    to    fbcUB    then   "ii    the    retina,  a-   shown  by    the 

Ray-  emerging  from  >  pofabi  of  the  retina  of  the 
byperopic  eve  traverse  th<  same  path  in  the  opposite 
direction.  As  thej  pass  oul  of  the  comes  they  are  not 
rendered  parallel,  but  ^  t  i  1 1  divergi   u  though  thev  cane 

from  tlie  "far-point"  ol  tl ye  /.':  and  thej  require  n 

convex  tens  /..  with  it-  principal  fbcoaal  /.'.  to  make  then 
parallel.  If  tin  lent!  be  placed  at  the  eve,  it-  fbcal  dh> 
lance  «ill  be  the  distance  of  the  far-poinl  back  of  the 
iM  Km  it  i  in  I  ii-  iii  placed  in  fronl  of  the  eye,  it-  focal 
ill  tenet  inn  t  in  nroporti tclji  increaeed.    Thus,  if  the 

■•  ■  1 1 1 1  be    I  iiieln ■-  buck  ")'  the  eornen,  the  loeal  di-tance 

of  i  correcting  lens  placed  at  tin roes  most  be  I  hsi  hi  • 

i  n>.  D.  hii-i;  but  it"  the  lens  be  placed  1  inch  in  front 
of  the  cornea,  its  fbcal  distance  most  be  -U  inchea(9.  I). 
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Either  of  them  lenses  at  its  proper  distance  from 
the  eye  will  render  clear  distant  objects  as  tcsfc-letten  .  or 
it  will  vender  parallel  the  raya  thai  pass  I  am  the  patience 
retina  to  the  surgeon's  eye  through  die  ophthabiiOHDope. 
Hyperopia  may  also  !»■  usually  oorreeted  by  the  proper 

ainoimt  of  aooomi latioo,  baviog  the  effect  of  b  oonvea 

lens. 

Causes. — Hyperopia  i-  due  to  a  congenital  departure 
from  the  proportions  of  the  emmetropic  eye,  or  ii  may  ari  hi 
from  the  removal  of  the  crystalline  Ions,  or  eieatrii'al  Hat— 

telling  lit"  tin:  ■ ;l 

Varieties. — The  theoretical  varieties,  hyperopia  of 

■  ■iirv.itnre    ami    itxinl    by p«-r< ipin,    linvi-   Im-i nlionnl. 

The  cliicf  clinical  varieties  depend  "n  *  I  •  •  ■  relations  ol 
the  hyperopia  to  the  acoomimxluiiori.  When  i !»<■  aecom- 
niodatton  is  entirely  relaxed,  m  under  the  Influence  of  a 
oyeloplegio,  all  the  hyperopia  hi  revoaled.    Thai  le  the 

total  hyp,  „.,,iM,      Winn  1 1 1-  ■  h\|HTi>|ii:i   i-  -o  '.rival    llial   llii 
imum  exertion  of  the  :uM*oiniuodution  leaves  pari  of 
i(   Uncorrertoil,  thif    pari    is   callfl    llw  nhmihilr.   hlfptTi 

When,  as   Frequently   happens,  1 1  ■  •  -  habrJ  of  Tooting 

hyperopia  \>\  uoeoimmxlntion  is  so  strong  thai  ii  i*  impos- 
■hie  for  the  patient  to  look  at   even  a  .lislani  object  Wlth- 

out  using  some  accomniodntion,  although  he  maj  bavi    i 

eoiivi-v    lens    lid'orr    tin-  rve    llial    n-n-Ii-rs  aivi.iniiimlalioii 

unnecessary,  the  pan  f  the  hyperopia  he  cannol  help 
eorriM'tiiii!  iscall^d  i  he  latent  hyptropta.  All  the  hyperopia 
thai  is  nol  latonl  is  the  tnanifeM  hyperopia.  Thai  pari  of 
hyperopia  between  1 1 1«-  laten!  and  the  absolute,  the  part  that 

i an  In-  rm-ivrf.'il  1 1\  ilic: iinnnodationor leftnneom 

nt  pleasure,  is  thejbeuflofiw  hyperopia*    The  relations  oi 
■  iliit'i  r  ml  '.  urn  tiea  to  each  other  and  f"  the  voluntary 
ami  involuntary  aocommodatioii  are  shown  in  the  follow- 
ing diagram : 

Tnlal    \<v i lutimi. 

Inroluiilarv   A.   |         V..|nn(nv   \ 


latent  II.  ]       Pncnlt.itiv*  II. 

M.u  i;.    I     II 
Tutsi        II  v  !>•■  r  ii  |>  i  ii 


AImiIiiI*  ||, 
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On  trying  convex  tenses    efbre  an  eye  which  presents 
I  them  varieties  of  hyperopia,  oommanoing  with  :i  weak 

lcn>.  vision  i.-  imprm  i  >l  ■'-  to)    I'-ii-  i-  1 1 1. i<l'    -i  i  mi",  r  until 


all  these  variatica  of  hyperopia,  eommanoing  with  a  weak 

improvaa  as  tin-  lei 

nil  the  absolute  U.  i>  corrected  ;   when  >s  i  1 1 .  tin   :.nl  ..|  ;ill 


tin-  accommodation  the  lull  virion  may  bo  obtained.    In- 
creasing tin-  -inn-ili  "i'  ill"  lens  yet  further,  the  Cull 

virion  i*  *till  obtained,  but  with  less  effort  of  w 

don  until  nil  of  die  facultative  II.  isooaDotad.  n<>  volnn- 

Inn  :i Humiliation  being  n<<  <I«-<I.     Hut  on  still  inorcoring 

th>'  of  tli.'  lens  distant  virion  gets  worse, 

th"  :i"'  i todatioo  cannot  be  further  relaxed  ;  and  >  |>;irt 

of  tii"  latent  Jl.  ia  doubly  aorreotcd,  making  the  eye  u> 
that  extent  near-sighted. 

In  early  life  in i-  absolute  unlc.v  1 1 1«-  total  hyiH-ropiu  i-> 

of  very  high  degree.  After  fifty  or  fifty-five  it  i 
absolute.  Before  fifty,  hyperopia  b  parti)  latent  in  about 
one-third  of  all  cases,  when  both  eyes  are  tested  together. 
When  each  ey<  u  tented  separately,  a  mnefa  higher  pro 
portion  tail  to  manifest  all  their  B.  EL  is  moreapt  to 
onto  latent  when  tl res  ban  been  strained  or  irri- 
tated; and  the  proportion  that  i-  latent  may  vary  greatly 
from  day  to  day.  or  even  in  I  G  W  minuti  .-. 

Symptoms. — In  earlvchil<lh.>.Hl.h\|>.i'o]>ia<-iuse.s  con- 
vergent squint,  which  :<ri-  -  in  the  larger  number  of  eases 
before rix  yesra of  age.  Bquint  may  beasBOckUed  with 
inj  degree  of  II. ;  but  it  is  a  high  degree  of  II..  *J.  to  <;. 
I».  though  not  the  highest  degree,  that  meal  frequently 
causes  squint.  Squint  dne  to  1 1  is  vary  often  variable  in 
degree  or  intermittent! 

Hyperopia  becomi  of  eye-«train.    When  the 

eyes  begin  to  be  much  used  for  reading,  looking  ;ii  plctu 

iti .,  there  arises  ohronii  hyperemia  or  theoonji tivi I 

lid-margin-       Later,  SS  pnberty   i»  approached,  headache 
becomes  an  impoi  ontom.     rrom  that  time  up  to 

middle  lit",  hyperopia,  with  or  without  astigmatism, 
tinuas  to  be  the  most  frequent  and  most  important  c 
for  headache.     Later,  II  gives  rise  <<>  tin-  symptom   oi 

preab]  pia.c ing  on  Mini   voan  earlier  than  itotl 

wise  would. 


uvi'unorrA. 
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Headache**  atusrd  l.v  hyp.n.pia  are  DOt  peoolfaur  t» 
thai  condition;  hut  arc  similar  to  headaches  from  low 
of  sleep,  exhaustion,  anemia,  efax  The  pun  i*  iitont 
frcqitently  quit*  'lull  and  confined  to,  oc  moat  severe  in, 
t In-  frontal  region.     It  maj  !"•  constant  (usually  with  cx- 

latioilH   "I  l  '.  i  ill;.  ).  m:i\    In    t.  1 1   mily  lit  Mich 

i-  the  eye*  h  ive  been  nun  i  used  for  near  work 
ay  take  tin'  f.<rm  of  distinct  attacks  of  migraine.     In 
-'■nil   casa  the  periods  of  its  •» curnn.  •   an  I    of 

specially  hard   use  of  the  eyeaj  in  othen    the]  ere  tl» 

Mru.il  periods,  or  any  time  of  Derve-oxhausdon.    In 

idaohec  oeaas  M  .-■ h  the  Hi 

itad,  or  tin-  eyes  are  placed  under  the  influ  d 
oplcgic;  in  others  they  disappear  quite  gradually,  or 
only  after  improvement  of  the  general  health. 

Imperfect    distant    vision    from    hyperopia     il 

tnmon  in  curly  life,  and  i*  only  met  with  when  the 
in  iy  higli.     <  ases  of  this  kind  are  frequently  mis- 
taken for  '.i  ■  ■.-  nf  in •. . .(.i.i.    The  child  inclines  to  hold 
things  very  close  because  "i    1 1 i>^  imp*  rfeot   vision,  and 
by  holding  the  object   very  Dear  begets  a  huge  retinal 
image.      Then   his   strong  convergence  is  accompanied 
with  :i  strong  contraction  of  the  pupil,  which  renders  bis 
retinal    imago    less    indistinct    When    the  power  of 
accommodation  has  heen  lost,  even  the  lowest  negroes  of 
II.  will   render  vision   imperfect.     When  the 
used  much  for  near  work,even  early  in  life,  moderate 
degro      of  H.  an-   liable  to  cause  sudden   failure  of 
accommodation,  particularly  toward  the  bitter  pari  o4 
day.    This  has   been  mentioned  as  b  symptom 
byopia. 
The  severity  of  the  symptoms  <>f  hyperopia  gives  I 
indication  of  tin-  degree  of  the  defect.    <  tat  with 

II.  may  go  until  nearly  forty  with  no  aorions  incon 
venience  :  while  another,  with  mittcli  oompeUed  tc 

-*s  constantly  from  childhood,  arc 

likclj  first  when  tin-  eyas  hs  I  fo 

Di  it  work,  as  during  tenn  exam- 
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inatiODB  al  sohool  ;  Of  they  may  appear  after  an  attack 
ill'  BOUtfi  illness,  like  influenza  or  typhoid    fever, 

Diagnosis. — Distant  vision  is  often  very  g I,  If  the 

ooooi lation  in-  -iiiii'ii-ni.     It'  vision  bo  imperfect  it 

will  be  improved  on  looking  through  the  pinhole  disk. 
New  vision  in  reloiivoly  ths  worse.  Tin-  near-point  of 
distinct  vision  is  n  -1  o  oIom  as  it  should  be  ai  the 
pstiei  Vision  i-  not  impaired  by  convex  lenses 

miles-    ill-;.    III-.-  tun  strong.        \V  it  1 1   I  In  •  i  i|iht  lin  I  on  i-.en|n    t  lie 

I'iiiiiIiis   is   ili-.irlv   situ   without   a   li-ns,  Qr  with  a convex 

lens.     By  skiascopy  an  creel  image  >vemeu1  "with" 

light  on  the  Hut  writfa  piano  mirror)  if  obtained  through 
lens,  beyond  the  focal  distance  of  the  lens,    lie 

Hint  ill'  II.  is  In  In-  >  ■  i  •  -:  i  .iii-i-:  lilicl  mi  |>;iye    I  .*'.!». 

Willi  iii  lenses,  if  the  power  of  accommodation  has 
been  removed  by  age  or  the  nee  of  >  mydriatic,  each  eve 
ghould  be  tested  alone.  The  convex  lens  giving  the 
best  distant  vision  will  be  the  one  which  Focnsseson  the 
retiim  rays  from  the  test-object.  If  the  test-objeol  is  I 
meters  away,  tin-  rays  from  it  are  0.26  I>.  divergent,  and 
truly  parallel  rays  would  l»-  EbousBed  on  the  retina  by  a 
lens  0.2S  I>.  weaker.  This  0.26  I>.  must  therefore  be 
subtracted  from  the  lens  chosen  at  l  meters  to  find  the 
brae  correotion  of  the  hyperopia.  With  the  test-tvpe  at 
8  meten  the  theoretical  deduction  would  be  one-sixth  of 
a  diopter, 

Fmo  the  accommodation  is  active,  the  hyperopia  is 
best  measured  by  testing  both  eyes  together.     Begin  by 

placing  before  them  tv*  \   lenses  strong    enough  to 

somewhat  blur  distant  vision.  Then  gradually  weaken 
these,  by  balding  BncoesBtveiy  stronger  concave  lenses 
before  them,  or  by  replacing  by  weaker  convex  lenses. 
Qarc  must  be  taken  not  to  allow  the  patient  to  look  at  the 
■type  without  glasses,  and  thus  bring  the  aeaommodsr 
tion  Into  active  use.  When  good  vision  ha-  thus  been 
obtained,  cov  i  I  then  the  other;  if  the  vision 

of  one  eye  is  still  imperfect)  make  the  convex  lens  before 
it  still  weaker,  until  vision  is  as  good  us  that  of  tin- 
other  eye,  or  i-  not  further  improved  by  the  weaken 
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i«g  of  the  glass.    This  method  presupposes  thai  eaoli  ■•>•■■ 

good  vision,  end  a  free  Oram  astigmatism, 

:u<  it  already  corrected. 

Treatment. — Hyperopia  of  itself  requires  no  treat* 

MmI  ii  -I"  the  moderate  work  required  of 

them,  without  damage  or  inconvenience  t"  their  po  w 

have  hyperopia  of  low  degree;  but  whenever  symptoms 

liable  to  arise  from  II.  occur,  the  probability  or  tlieir 

being  <lue  to  it  is  to  he  considered,  and  the  standard  Iher- 

apeutie  resources  will  not  have  been  employed  without 

use  of  proper  For  hi  edaohe  and  oangos- 

or  inflammation  of  tin    eyes  or  li'l-,  the  correctiag 

-   should    be    worn   < stantly.     Where   no   it 

venienoe  is  experienced  except  in  direol  e  mm  ution  with 

m  ti.r  near  work,  the  glatwes  may  be  worn 

lor    near    work    only.     In   exceptional   rases    where  the 

is  lii^'li,  Mini  tin-  symptoms  ii    raits  -  are  insiji- 

mncanl  and  onlj  mooted  with  mar  work,  a  |iartuil  oor- 

>n  may  be  worn  at  such  times. 
Sometimes   the   lull   correction    of  the    hyperopia,   in 
young  persons  who  have  some  of  that  hyperopia  latent, 
causes  at  first  blurring  of  distent  i  bjecte.     If  the  gk 

been  correctly  chosen,  this  blurring  will  pa 
after  a  time,  the  II.  becoming  all  manliest.  Sometimes 
tlii-  requin  teveral  weeks,  in  other  caaea  it  requires  but 
a  few  hours.  It  indicates  an  improper  activity  of  the 
iliuiv  muscle,  which  passes  away  with  the  wearing  of 
-lasses,  or  more  quickly  by  the  use  of  :i  oyoloplegic 
Until  it  is  overcome,  the  eye  cannot  I"  regarded  at  quite 
well,  ami  th<'  full  benefit  of  the  gkua  -  will  not  !*•  expe- 
rienced. The  patient  should  !>•.■  previously  warned  thai 
(his  may  occur  w  hen  the  glasses  arc  lirst  worn,  or  w  henever 
are  particularly  tired  or  irritated;  and  that  ii  ia 
indication,  not  lor  removal  of  the  glasses,  but  rather 
for  the  Steady  wearing  of  them,  with  lessening  of  the  near 
Work  required  of  tin  ej 

It  i  lly  easier  for  ibi  some  aeoustomed 

to  the  full  correction  than  to  a  partial  correotion  that  in 
diodes  some  of  the  latent  II.:  and  those  cases  that 
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Ihi  mi .- 1  troubh  hi  becomiiuj  Moiutoncd  i"  the  lull  cor- 
rection often  experience  the  greatest  benefit  Iron  ii  If 
known  that  the  patient,  even  after  an  explanation  of 
die  diffloulty,  will  m>i  wear  correcting  lenses  long  snough 
ur  steadily  enough  i"  get  the  benefit  of  them,  a  partial 
correction  of  the  hyperopia  maj    I"    prescribed,  with  the 

warning  that  the  ginnoco  will  a n  need  to  be  changed  nod 

that  full  relief  mai  do!  be  secured  until  the  Cull  ooi 
rection  i-  worn.  The  lull  oorreotion  of  hyperopia  will 
Dot  I"-  Batis&otory  unless  the  riaooon  at  the  same  tinn  no- 

i  in. i[i  l\   intrcrt   any   ai-ti^iuati.-ui   present  anil  any  ilill'er- 
enoe  of  refraction  bet  s  i  d  the  two  p  ] 
When  the  byperopic  eye  becomec    Jso  presbyopic,  the 

■  ■.-  that  ii.n.ri  the  hy  |n  i  ..|.i:i  .iinl  .-its.  fur  far  Seeing 
will  not  in  -iiiiirii  nt  I'm'  mar  work,  for  which  another 
pair  ill  Lenses  mnal  In'  worn.  The  glasses  fin  mar  \u>rk 
may  be  determined  by  placing  on  the  patient  the  lensee 
correcting  bis  II.,  anil  with  them  determining  the  near 
point,  and  from  it  tin-  correction  Ibi  presbyopia,  to  !><• 
added  in  tin-  oorreotion  fur  II.  fur  continuous  near  work, 
Or  one  may  determine  the  "  mar  point  "  directly,  without 

I  from    it    ami    the    kiinwii    liNpcfiijiia  •  .ililllatO 

ill.'  glasses  that  will  enable  tin'  patient  >"  work  at  the  re- 
quired distai without  using  man  than  two-thirde  i  I 

accommodation. 
Prognosis. — At  l>irth  almost  all  eyOBare  byperopic, 

aoddnriug early chiidh I  odm  become  less  bj  i"  ropic,and 

ii  myopic.    Jim  from  the  age  of  fifteen  years  the 

ral  tendenj  is  lor  II.  t"  Increase,  probably  by  tin  slow 
growth  of  the  crystalline  lens,  which  oontlnucs  until  old  i  ■■• 
As  tin-  Ii  ii-  increases  in  all  dimensions,  il  l<  nethen  . 

In  early  adult  lift  tin-  increase  ol  n.  ii   usually  very 

ii  :  hut  it  i-  often  more  rapid  after  middlo  age,  In 
extreme  "hi  age  hyperopia  may  diminish  through  i  lion 

in  the  crystnlluM  lens.    No  definite  opini an  b<  given 

..    in  boa  often  sdi  rrocting  hypt  ropie  require  t--  !"• 

ehangi  I      I  many  it  i-  not  fur  several  years,  wmetinn 

many  yCflXS,  hat  OOCOflionally  within    a    \  ■:r.   u:    Ism.      Tin 

bypcropia  following  the  extraction  of  ill  illim-  luis 
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generally  increasea  mark^lly  for  several  monthl 

opcral 
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ly  rare  an  Km  it  u  quite  common 

ins  avilixrd  people,  arising  as  1 1 1*-   result  of  din 

'it.  i  lis    ll 1  ■  |   -tl:iin  of  ill 

oeai  li  n  noil   frequent  in g  students 

iiilni  ..i|  nxlvnian  livoa  ind  'I"  nueh  a 

work,  Men  is  tailors,  <li-  to.;  while  imoug 

loor  laborers,  tamers,  ind  saUors,  it  i-  cwnparati' 

no-. 

Tin- in'- ■  focusm  parallel  rays  in  H 

in  behind  the  principal  fboui  of  the 

dioptric  nurture*.     It  i-  relatively  t<*>  long,  cither  hvcaun 

tin'  refracting  surfaces  are  too  much  curved — myopia  of 

amatm  b       w   the.  wtaro-posterior  axle  of  the 

all  is  really  longer  than  il  should  I* — axial  m«e 
Usually  :t\ud,  having  been  caused  bj   the 

yielding  of  the  Bolero-eorneal  ooat  t<>  the  intm-m-ulur 
pn  --lire.     When  the  myopia  tgven  high  in    legree,  the 
igement  of  the  eyebail  causes  it  to  Ml  the  oroil  ind 
protrude,  making  the  eyi  prominent,     Theoours)  ofi 
in  the  myopic  eye  is  illustrate!  in  Fig.  (>2.     l'ar.illi  I  i 


Flu  CZ— Ooune  of  raj-*  murine  '"•  oijv.plc  vyr.  wllh  ami  allliiiul  corrtrtln* 

turn, 

entering  in  the  direction  of  il»'  broken  brought 

ton  focus  within  the  vitreous;  and  when  they  reach  the 

n-liiui  liny  have-  Iw-mi 

distant  vision  is  impossible.     Qayj  mtli  i  »  rtain  amount 

of  divergence,  eoming  from  I>,  \\w.  point  for  which  the 
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.•si- is  optically  adjusted — the  lar-poinl  of  the  eye — an 
accurate])  fbauMcd  on  the  retina.     I'>'  focus  parallel  rays 

on  the  retina  ii  is  nmrrnnnij  to  place  befbn   il ye  ■ 

concave  lens  that  will  cause  them  to  diverge,  as  1 1  * jh 

iIh-v  i. uin  iVi'in  tin'  far-point  II.  Rays  i  tin  rging  from  a 
point  in  the  retina  of  the  myopia  eye,  traversing  the  mini 
path  in  tli<'  oppoaite  direction,  leave  the  cornea  tamed 

toward  the  midpoint  R.    They  require  ;i  c ave  lent 

having  its  principal  tii-ns  at  R  u<  make  them  parallel. 

.N I  s  •  ■  I < i ; t  is  H Gornotad "  by  a  concave  lens  bavins  its 
principal  focus  at  the  far-point  of  the  myoi  io  aye.  The 
distance  of  the  far-point  from  the  eve  will  )»•  1 1 1 •  ■  focal 
distance  of  the  tens,  which.  ".Inn  placed  nt  the  aye,  will 
correct  the  myoma.  But  if  the  lena  l»  placed  in  front 
nf  the  eye,  nearer  the  fur-point,  it-  focal  diatanoo  will 
have  t"  l>e  to  that  extant  shorter.    Suppose  1 1  •  ■•  -  far-point 

In  In    :;   iin  In-   ill  front  of  thr  eye.        If  tin:  I'll-    1"    placed 

at  thr  eye, a  .'i-ineli  (IS.  D.)  lent  ''.ill  Barred  iln1  myopia. 
lint  if  |>l:i<i  il  ;i  lialf-imli  in  front  of  the  eye,  tin-  oom 
lena  will  be  only  2|  inches  from  tin  mr-point,  and  a  _.l 

inch  (16.  D.)  lens  will  be  required  to  correct  the 
pia. 
The  myopic  eye  is  unable  to  correct  it h  defect  by 
accommodation.  When  the  accommodation  is  exerted, 
tin'  focus  of  tin'  parallel  rays  is  hrought  still  farther  in 
front  of  the  retina,  and  rays  to  he  focussod  on  the  retina 
must  reach  the  eye  still  more  divergent,  It  oan  seedia- 
tinotiy  closer  than  the  emmetropic  by<  of  the  same  ape, 
anil  thus  has  sonic  of  the  advantage,  as  well  :i-  tin-  iii-;i<l 
vantages*,  of  an  eye  with  a  magnifying  ghi-s  heforc  it. 

Causes  and  Course. —Myopia  is  due  chiefly  to  the 

ining  of  the  eyes  for  near  work.  There  seem  to  he 
two  important  ficton  in  it-  production — namely,  soften- 
ing of  the  solera]  coat  by  congestion,  and  pressure  of  the 
manias  around  the  eyes  in  axing  near  objects.  These 
co-operate  with  the  normal  intra-ocolar  tension  to  pro- 
duce stretching  of  die  Bolero-oorncal  coat,  :it  the  regioi 
greatest  softening  and  least   resisfa a,  usually  about  the 

error  polo  or  the  eye,  nr  the  entrance  of  the  ,. 
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nerve.     An  important  .  :ui-.   ,  ,r  .\, -strain  and  myopia  i- 
matiam.     Sometimet    tin     initial    softening    01    tin 
r.i  iM.iii-  It  nt'  ai-nti'  general  ili.-rasc,  as  after 

one  of  die  eruptive  fever   ;and  raaaular  tension  has  b 
credited  with  an  important  influence  in  causing  it. 

Tin-  process  "i'  distention,  beginning  in  hyperopia  Byes, 
leads  first  lo  diminished  hyperopia,  and  later  to  myopia. 
I  ii  i!  earlier  stages  ii  i-  often  arrested  by  diminished  strain 
of  tin-  eye*  mi  account  of  pain,  or  other  symptoms  of 

irritation  that  arise.      If  the    di.-tcnt and   the  thinning 

of  the  sclera  liavc  not  progreesed  too  far,  tin-  normal  in- 
oreasing  rigidity  ol  tin  scran  tends  to  arrest  it  in  early 
adnll  life.  Often  when  one  eye  is  practically  usel<  --,  and 
coiivi  •nrc  binocular  vision  is  given   up,  the 

in.  ..i-  .i  myopia  ceases,  lint  generally  the  more  the 
..  i-  thinned  the  more  rapidly  does  i1  continue  to 
yield  lei  intra-ocular  pressure,  unto!  extreme  myopia  ter- 
minates in  blindness,  by  vitreous  opacities,  atrophy  of  die 
choroid,  or  detachment  of  1 1 »<-  retina. 

A  myopia  inoteaeeaj  i  ricsous  circle  Es  established. 
The  patient,  disabled  for  distant  seeing,  uses  In*  eyes 
more  and  more  for  war  work.  At  the  -ami-  time  near 
work  becomes  harder  and  more  dangerous,  because  of  the 
change  in  shape  of  the  eyeball.    The  norma]  eye 

re,  turning  in  a  spherical  socket  equally  well  in  all 
directions.     In  high  myopia  the  eyeball  always  becomes 

more  or  less  ovoid,  lying  in  the  bu included  by  the 

einii-  of  muscle*  that  arise  from  the  apex  of  the  orbit  and 
past  forward  to  b<  attached  to  its  anterior  segment.    Thi 
ovoid  eyeball  lit.-  in  its  aookel  only  in  one  direction.     It' 

turned  from  this  iliivrion    il    must    posh    a-ide  lln-  ttMUe 

composing  it-  socket,  or  be  compressed  by  it.  The  ovoid 
gookei  having  the  direction  of  the  muscular  eone,  and  the 
nana]  axis  being  nearly  in  the  direction  of  the  lon^  axis 
of  the  eyeball,  then    i-  almi  ra  a  tendency  tor 

highly  in  -  -  to  diverge.    Because  of  this  tendency 

r..  divergence,  ami  the  necessity  of  excessive  converj 
lor  binocular  vision  at  tin    onlj    distence  si  which  clear 
on  is  possible,  tin*  myopic  eye  is  subjected  to  excessive 
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eflbrl   of  ooavon  rith  increased  pressure  on   IIm 

Bideo  nf  ti"  globe,  tending  to  distend  it  still  further 
sntan  posteriorly.     This    injurious    influence    oontsnnes 

active  until  the  need  forexoi  --!•.••■ wsrgenoe  is  removed 

by  the  wcariii  ntil  binocular vision  » 

either  l»  tin'  practical  lilitiilm  --■  nt'  imif  (')•<■  <>r  by  ils 
actual  divergence — divergent  squint 

Varieties. — Besides  axial  myopia  nod  myopia  0/ 
ounatun  (sea  p.  1  -~» -"> ) ,  theoretical!)  there  might  be  added 
iiiyopin  due  ("  changes  in  the  index  of  refraction  of  one 
or  more  of  tin-  dioptric  media.    The  u  myopia 

referred  to  :is  a  sequel  of  iritis  (Chapter  XI)  has  been 

i  .l.r.l  lotliis  cause ;  ami  the  myopia  which  OOmOBOO  in 

old  :«■_'!•.  m|i.  ii  ;i-  a  forerunner  of  cataract,  i-  due  to  in« 

e  in  the  refraction  of  she  lens  nucleus,     firoon 
myopia  is  a  term  thai  would  apply  to  all  eases  of  M.  at 
Km  it  i-  iBMiall)  intended  to  impl)  thai  the 
■  i        continues    progressive    while    under    observation. 

''imiiii  mi/"/'/"  is  applied  to  a  small  group  of  ■  •■ 
which,  in  spite  of  treatment  and  avoidance  of  near  work, 
continue  to  go  steadily  from  bad  to  worse  until  :ill  useful 
vision  is  lost  The  same  term  is  sometimes  applied  to 
any  case  that  has  gone  so  far  that  there  remains  Inn  little 
sight,  and  little  to  expect  from  treatment,  although  Booh 
a  condition  may  have  been  produced  only  by  reckless 
disregard  of  all  hygienic  measures. 

It  i-  also  convenient  to  classify  myopia  according  to  its 
degree  :;-  follows  :      LotB  M..  not  over  '2.  I>..  'oin- 

modation  being  required  foe  moat  kind-  of  near  work. 
Moderate  M..  Irom  ■_'.  D.  bo   l.  !>..  near  work  being  | 
sible  without  accommodation  and  without  excessive  con- 
vergence.    High  M.,  from  4.  to  10.  D.,  binocular  vision 
being  still  possible  hut  with  exeeasive  convergence,     I 

i  r    lo.   D..  binocular  vision   being   usually 

impossible  without  concave  lenses. 

Symptoms. —.Myopi.  i  i  suses  impairmenl  of 

distant  vision.  In  a  few  i  '!ii-  impairment  baa  not 
!  en  noticed  until  the  eyes  come  to  be  tested  :  but  goner* 
ally  it  is  the  tir>1  thing  '"  attract  attention]  and  is  usually 
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quite  striking.     It  depends  on  the  degree  "I  Uie  mj 
unit  -i/.'  .it  -Ik'  i > h [>■  I .  which  i.-   often    rather  in 
myopic  i  ;.->-.  and  on  retinal  lesioni  thai  accompany  the 
;.i:i.     Iii  anj   east    the  near  vision  Is  comparatively 

rf.  :iinl  the  near-point  eloaer  t"  the  eye  than  Donnal. 

w  i::i  high  mjropm  1 1 1<-  impairment  of  vision  prevents 
the  patient  from  reoognizing  and  imitating,  or  rasponding 
tu  the  t:i>  i:il  expression  of  others.     rlenot .  the  tk 

•i    often    looks  dull,  unr«-.[»ni>i  \  <  ,  or  «\|.r>-— -ionle.-..-.. 

when  trying  to  see  distant  objects  clearly,  the 
almost  closes  the  lids,  to  narrow  th(   circles  of  diffusion 

on  the  retina.      'I'll  ml  "  nipping"   of  the   lidsahjO 

affects  the  facial  expression, and  gave  rise  t"  tin-  term 
•ia.  imperfect  distant  vision  gives  a  distaste  fbr 
outdoor  sport*  that  require  good  sight,  sxoludea  from 
Certain  occupation--,  ;iinl  turn."  the  patient  to  -.  ill  ntarj'  par- 
Baits  requiring  distinct  vision  at  short  distances  only. 
These  symptoms  disappear  when  correcting  glasses  are 
worn  continuously 
The  difficulty  of  turning  the  ovoid  myopioeye  in  its 
i  causes  the  patient  partly  to  subatitute  movements 
of  the  head  and  bod)  fbr  those  of  the  eyes.  Tin-  causes 
a  peculiar  carriage  "('  tin-  head  when  walking,  and  B 
charaeti  ri-tii-  attitude  and  movement  of  the  head  in  n  ad 
ing.  [natead  of  holding  tin-  head  and  book  still,  and  fol- 
lowing each  line  by  a  movement  of  the  eyes,  1 1  •» -  whole 
head  is  turned  somewhat,  from  side  to  side,  the  book 
being  at  tJte  same  tin--  moved  in  the  opposite  direction. 
These  movements  an-  greatly  exaggerated  when  the 
patient  reads  v,ir|„  because  of  the  greater  angle 

ended  by  tlto  line  when   held  very  close  to  the  eye, 
lie  book  or  other  object  looked  at  is  too  heavy  to 
to  the  eyes,  the  head  is  bent  down  toward  it,  interfering 

i'i  el'  \i  mri-  Mood  in  the  neek,  arid  favoring 

congestion  of  the  head  and  bv»       The  connection  01 
divergent   squint   with   myopia   is   farthct   considered   in 

Chapter    VIM. 

The  difficulty  of  executing  ocular  movements  may  cause 
fVequentand  bing  in  the  eyes,  besides  the  bead 
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iiohcs  which  may  MOW  in  connection  with  myopia,  as 
with  hyperopia  or  astigmatism,  through  eye«stnin,     It 

should  In-  noted  Ilia!  «ilh  ln\opi:i,  although  near  \isimi 
witlioui  ;n  <  ■  ■!] i rii< .< Li t i« >i i  i.--    I  In  i  iretically  | n -  -.ililc,  il  i-    mil 

usually  accomplished  is  practice.    The  difference  in  the 

degree  of  M.  hetwccn  I  hi-  c\cs,  and  I  In    strong    I  -ll'ort  of 

conveigeitoc  remiiied,  nceriy  always  provoke  some  tffwi 
nf  aoammodatum,  and  a  alight  inacourac)  i"  1 1 1<-  distance 
of  the  near  wink  may  compel  ai  much  accommodation  u 
the  emmetropic  i-yc  \-  mmiuII;,  required  in  exert.    Thus, 

a  myope  having  ftl.  of  10.  I'-,  holding  hi*  iMiok  I  inch 
nearer  his  eyes  than   necet    "  •  .  VOUld    Deed    to   UK  3.  D. 

of  no inwMlation — the  isimc  a>  an  emmetropi  reading  ai 

hi  inches. 

The  OOOUirenoe  Of  mUSOn  Volitantcs  with  myopia  ha-. 
already  Im-cii  alluded    to  (p.    12).      Moving   clouds   before 

the  tight  may  indicate  t  J  i « •  presence  of  vitrcou»opai 
of  any  size.  Tiny  usually  appear  rather  suddenly  after 
Minn-  especial  strain  of  the  eye.  With  tin-  ophthal- 
moscope the  opacities  may  lie  identified,  and  their  progress 
v.  atoned.  If  urge  they  rarely  disappear  entirely,  although 
they  become  less  annoying.  The  tendency  is  for  the 
vitreOUS  .-lowly  to  become  more  disorganized  and  fluid, 
the  opacities  becoming  more  freelj  movable,  even  though 
the  degree  of  myopia  be  not  increasing. 

Oatartul  ocean  ultimately  in  ■  large  proportion  of 
highly  myopic  eyes.  It  is  apt  to  be  of  slow  develop- 
ment and  dark  in  color — tin  so-called  choroidal  cataract 
Posterior  polar  cataract  is  sometimes  wen  in  myopic  eyes 
for  many  years  before  then-  is  any  general  opacity  of  the 

lens. 

Ohoroidtd  cftaqoai  almost  invariably  mark  the  prog] 

of  myo])ia.      'I'll ■  >   begin  Usually  with  haxini --  or  a  rlutty 

■•.  hieii  is  often  confined  t"  the  temporal  side 

Of  the  Optic  di-k,  but  may  be  more  general.      Then  there 

appears  thinning  of  the  choroid  with  irregular  deposil  of 
tin-  pigment  and  atrophy  of  the  choroidal  stroma,  so  that 
tile  sclera  shows  through  in  the  form  of  a  craacenl  si  the 

tempiiial  side  of  the  disk.    Sin  h  a  myopic  crescent  is 
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shown  in  FfgB  33 and  34  at  difiereol  stages  in  its  develop- 
mint.     Exactly  simikr  appeaiaiioea  brought  about  in  toe 
sami-  way  jn .!_■,  be  seen  iu  nypi  ropiaeyea.     Hut  as  tli 
poxsri1  over  into  myopia,  tin-  choroidal  •  rally 

continno.  A  croacentic  portion  of  the  ohoraid  adjoining 
the  atrophic  creaoent  becomes  diatiirbed,  infiltrated,  and 
atrophied,  and  by  this  proccea  the  myopic  oreBoent  extende, 
Fijj. ;'.!  shows  tli<-  oxtensioa  of  choroidal  ohangi  •  bt  rood 

(In-  original  I'nvsn-nt. 

The  distention  ofthoeyebaU  oontinning,  the  atrophic 

•  -i>  tide     0  that  it  assumr-  r.itln-r  :i    triangular  lorm 

•  ••  i r 1 1  r 1 1 . •  f . ; i -  •  toward  the  disk  and  tbo  apex  toward  the 


r»«g<*1"  itlik.  Ui 
re  ling  lEi  ill-  rotifal   1 1  •-.  it,  •mi 

j«Ir)i.  «  i.t  ihnt.iiiLll  »lri-JJi> 


macula.     Such  an  area  is  called  a  same 

time   areas  of  thinned   and  disturbed   choroid  be 

noticeable  in  other parta of  the  fundus,  i  ipeeiallj  w  n  the 

ii 
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macula,  and  tend  i"  undergo  atrophy.    These  appeaiai 
of  advanced  ohoroideJ  change  are  illustrated  by  Fig.  63. 
The  degeneration  of  the  ohnraid    is  usually  atn  mli-il 
i  vitreous  opacities.     In  a  few  oases  bni  Broaoeni  of 
atrophy  is  situated  not  at  ili>   temporal,  bat  at  the  npper, 

lower,  or  even  DJUbJ   margin  of  t lu-  disk.     As  it   grows 

r  ii  tends  to  encircle  the  •  lisk. 
A  decided  atrophy  at  the  temporal  side  of  tin  disk 

usually  bi tnpaniee  the  marked  bulging  of  the  solera 

thai  aometimeG    oooon   at    this  point,  called  poaterior 

staphyloma.      In  this  caw  the  disk,  being  tilted  M  IS  to 

Btoe  rather  laterally  into  the  aye  and  not  forward  inward 
the  pupil,  appears  fori  shortened,  narrow  from  Bide  to  ride, 

and  therefore  more  of  an  ellipse,  with  the  long  axis  Verti- 
cal,     The  stretching  al'o  ••in-  -  Mi  lo  run  straight 

Boroa  the  region  ot  atrophy,  ac  ihown  in  Pig.  63,  giving 
the  appearance  known  as  tun  "dragged  di  It. 

The  retina  in  »!"■  irritative  stages  of  myopia  may  be 
awollenand  busy  with  increased  reflexes.    The  "  \' 

reflex  "  i[i,   IQQ)  at  the  lem|K>ral  side  of  tin-  ili.xk  haSSOme 

significance  as  s  sign  of  swelling.    Later,  in  some  parte  the 
retina  may  atrophy  with  the  underlying  choroid,  although 

generally  il  docs  not.      In  Vt  I  ••   lii.'li  myopia  the  I'elin.i  is 

liable  to  detachment  probabli  from  retraction  of  parts  of 
the  disorganized  and  partly  cicatricial  vitreous. 

Diagnosis. — [mperfeel  vision  From  an]  cause,  indne 
tag  ih.  |.iiii  nt  to  hold  print  or  small  objects  alone  to  the 

i ■;.  i     ,    is     liable     In     lie     called     near-sightedness.       Hill      in 

myopia  i  on  is  always  relatively  better  than  dis- 

\  hyperope  may  be  able  to  read  print  at  S  inches 
thai  be  cannot  read  al  20  inches,  bni  type  four  nm< 
large  will  l>e  read  more  easil)  al  20  inches.     Hut  the 
myope  able  to  read  It  ►-inch  type  at  6  inches  will  not  !"■ 
aide  to  n  ad  10-inch  I  inches. 

We  have  thin  in  myopia  unpaired  distant  vision,  which 
is  improved  by  the  pinhole  disk.  Near  vision  is  rela- 
tively good,  ami  the  m  ar-poini  okm  r  i"  the  i  re  than  for 
tin-  emmetropic  eye  at  the  same  age.  With  the  ophthal- 
moscope the  fundus  cannot  be  neon  clearly  in  th.    .ret 
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■  -,  without  the  »*•  of  ■   GOBI  SVS   I ■  i ■  -  ;   bill  "ii  <lr-.i\v- 

i 1 1 _r  book  Aon  the  ova  one  may.  i»  very  high  myopia,  sec 
clearly  an  Inverted  Image  of  the  fondus.     By  skiascopy 

(p.  134)  a  point  of  raw  mat  h  (bund  between  the  sure  • nd 

tin-  ]•  it*'  in"-,  rw,  in  i'l<iM'i  to  the  patientfr  eye  than  the 
i|ial  1'iH-iij.  of  ;i  convex  lene  pawed  En  front  of  it. 
Concave  lensec  render  clearer  tto  distant  vision.    Dnder 
n  liM  ii  givei  the  I"  H  di  tent  \ 
corrects  the  myopia.    When  the  eyas  are  not  Iree  from 

••l:itioii,  tli.-    wi-akc.-l    concave    |.-n>  |h:il    will    i_-iv.- 

th<-  patient  hi-  in -i  \i- to  be  nought,  by  trying  first 

i  that  are  too  weak,  and  si  their  strength  i»  in- 
i«l,  noting  the  one  with  which  vi-ion  cane*  to 
improve.  An  approximate  estimate  of  tin-  myopia  may 
be  made  by  measuring th<  greatest  distances!  which  the 
finest  type  ia  visible.  This  will  In-  approximately  the 
distance  of  the  far-point  from  tin-  Bye,  tin-  focal  distance 
of  the  lens  correcting  the  myopia. 

Treatment. — The  fii>t  remedy  tor  myopia  i*  the 
(rearing  of  correcting  lenses.  These  are  necessary  to 
remove  the  most  important  influences  that  tend  to  increase 
the  myopia,  and  t"  givi  he  patient  the  bt  -t  vision  of  which 
his  eye-  are  capable.  In  general,  theysbi  uld  correct  all 
the  myopia  ana  should  be  worn  constantly.  The  excep- 
tions to  this  will  in-  noted  presently.  Buch  lessee  allow 
the  patients  eye  t<.  work  under  eonditione  mosl  nearly 
similar  to  tin  sc  ol  eounetropia.  They  induce  him  to 
relas  his  accommodation  entirely  when  looking al  distant 
objects  a  thing  he  ma)  not  do  when  it  will  not  bring 
clear  virion — and  to  use  the  normal  accommodation  for 
ing.     Thi-y  discourage  i  noi . 

with  ii  i  nr  strain  of  ai commodation.     I 

enable  the  patient  to  enter  upon  occupation  onse* 

ments  requiring  distant  vision,  ami  to  escape  from  I 
which  r  ■  1 1 1 1  most  strongly  t"  increase  bit 

Onuses  worn  only  a  |>art  of  the  time,  or  which  only 

Krtly  coni. i   iln    myopia,  <h>  not  %i\<    ihesi    benefits, 
•nan  |i:  eeting  myopia  ra  tremely  dan- 

gerous.    For  ray-  passing  through  it  obliquely  a  lets 
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u  :i  stronger  lens,  and  produces  a  greater  refractive  effeoi 
than  far  raya  passing  in  the  direction  of  ita  primary  i 
perpendicular  to  its  surfaces.    The  myope  with  a  partial 
correction  finds  this  "in.  Ends  h«'  can  sec  1  ■■  •  1 1 « - 1-  or  further 
iiv    looking  obliquely  through  hi-  ■  .  and  doe 

I'iiii,  besides  increased  strength,  obliquity  give*  :i  totall) 
different  and  very  undesirable  affect.  It  causes  a  spherical 
h  ii-  toad  aaa  Bphero-cylindrioa]  lens  or  a  sphero-eylin* 
dries!  t<>  act  like  one  having  ■  cylinder  of  different 
sUength  or  differently  placed.    This  exposes  1 1  •«  -  patient 

1..    ill  -    ot'  i -y.--. train   I'roni  BStlgmatisra,   Bad    mii 

ui:iti-iii  that  varies  with  tin-  direotMui  in  which  the 

nt  looks. 
The  dxoi  ptions  i"  the  constant  wearing  of  the  lull  cor- 
rection are:  In  presbyopia,  glasses  winch  allow  t"« >r  the 
failure  of  the  accommodation  mnsi  be  given  for  near 
work.  They  on  determined  by  subtracting  from  tin 
correcting  lenses  worn  Ibr  fbr  seeing,  the  strength  required 
(or  correcting  tin-  presbyopia  which  is  (bund,  either  by 
taking  the  near  point  with  the  correcting  glasses  on,  or  by 
taking  the  near  point  withonl  gl  i  'I  from  it  and  the 

far-point  calculating  what  "ill  be  Dcoeesaiy  to  enable  the 
patient  i"  do  his  near  work  without  using  more  than  two* 
third*  of  lii  -  accommodation. 

A  few  pi  i  .11  who  have  not  reached  the  age  of  pre* 
byopht  suffer  from  continued  use  ■  I  even  leas  than  half 
their  accommodation.    Such  persons,  if  emmetropic,  use 

\  lenses  for  mar  work,  anil  if  myopic,  should    have 

er  than  their  correcting  lenses,  to  use  tor  near 

work  only.  The  ["  i  ■  ■■  ma  who  ere  better  off  for  a  pennanenl 

...  ill   of   lilts  kind  arc  bill    few.       A    larger  IMItuin  r 

will  be  helped  by  wearing  weaker  concave  lenses  for  aeax 

I  their  correcting  lenses  for  distance,  temporarily, 

while  becoming  full)  accustomed  to  the  latter. 

Patients  who  have  given  on  or  are  just  giving  up 
binocnl -ir  should  not  always  l>e  given  correcting 

lenses,    [neomeeaset  such  lemwi  may  restore binoi 
vision,  with  advantage  to  the  patient    In  other  cases 
they  will  lead  to  ponostence  in  the  attempt  tonseboth 
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together,  and  thus  t"  further  increase  of  an  alrt 
high  which  would  otherwise  beobeoked  by  giv- 

ing op  binocular  vision  and  1 1 1«  •  accompanying  effort  of 
rgena . 
Persona  who  aae  very  imperfectly  through  theii  correot- 
ing  lonaea  may  be  distinctly  worse  off  witfi  tin  m,  because 
of  the  diminished  t&xe  of  the  retinal  images.    The  retinal 
■■.  iif  the  in;.  '|n>  eye  i-  larger  than  dial  of  the  em- 
metropic aye,  because  the  retina  is  farther  from  1 1 •« -  nodal 
point,  but  when  a  concavi    leu  ad  before  tb<  eye 

the  nodal  point  is  ihified  back  toward  the  retina.  With 
the  correcting  lens  :it  tlie  anterior  fbena  of  1 1><  aye,  abont 
£  mch  ta  front  of  the  cornea,  the  retinal  images  are  the 
same  lise  those  of  the  emmetropic  eye.  Bat  this  may 
in  -in  h  i  reduction  in  their  bum  :i-  to  causa  great  annoy- 
ance i"  the  myope  Beonstomed  to  the  bar]  Bach 
a  patient  may  go  without  glasses,  or  with  •  partial  cor- 
rection, since  he  «ill  feel  no  temptation  toinoreati  the 
effect  of  the  lens  by  looking  through  it  obliq 

Operative    Treatment. —  P<  with     very     high 

myopia  experience  much  annoyance  from  the  strength  of 
their  correcting  lenses,  their  weighty  the  prismatic  effect 
if  they  get  slightly  out  of  place,  the  difficulty  in  becom- 
ing accustomed  in  them,  and  the  diminished  Bin  of  the 
retinal  images.  When  the  myopia  amounts  to  16.  D.  or 
over,  and  correcting  lenses  are  not  worn  with  lion, 

or  perhaps  when  the  myopia  has  reached  13.  D.  before 
the  age  of  puberty,  and  i-*  still  rapidly  increasing,  in 

of  cnmvtilljr  li-n-.-*  and  :i'"-.l  illi  1 1 •  •  i     lYi.ni  near  Work, 

ii  i  ]im]M-r  t<>  practise  remand  o/ tk 
'I'M-  in  accomplished  in  children  by  needling  alone,  and 
in  adult*  by  needling  the  lens  t"  cause  a  traumatic  anta- 
bre  ii  causes  nndne  sw<  lling  of  the  lens  and 
irritation  of  the  eye,  extracting  it  like  any  other  soft 
cataract. 

Tin'  removal  of  the  crystalline  lens  gives  mueh  larger 
tal   images  than   the  wearing  of  a  correcting  lens, 
anmetimes  more  than  60  per  cent,  larger,  and 
thin  II,  it  may  !»•  expected  t"  improve  tin-  acute- 
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new  hi'  vision  iii  that  extern*     Ftdoprivtt  the  eye  <>i  the 

I  tower  of  accommodation ;  but  to  the  eve  that  i 
lighlv  myopic  Bod  i:iiiiiii|   war   a  TOOtlDg  1  ■  1 1  -  .  BOOOOt- 

modation  la  aselc  The  removal  of  the  clear  [era  is 
attended  «iiii  about  the  same  riska  u  cataract  extraction, 
and  in  Bona  oasts  eonfen  almost  equal  benefit,  li  <1«m-s 
not,  however,  remove  the  danger  of  detachment  of  the 
retina,  and  sometimes  docs  nol  prevent  a  further  inen 
of  'In'  mi\ i .|>i:i.  It  should  not  li<'  done  unless  ii  has  been 
demonstrated  with  lenses  that  oorreotion  of  the  myopia 
oan  greatly  improvi  vision,  and  that  such  h-nsi .-.  can  not 
be  oomfbrtobly  wom.  The  amount  of  myopia  corrected 
i.\  the  removal  of  the  crystalline  leas  vanes  from  16.  I>. 
in  mi.  I ».  The  higher  the  myopia,  the  greater  the  effeot 
that  cm  In  i\|Kiii(I  from  the  operation.  Generally  the 
eye  after  operation  will  require  correcting  I  dis- 

tant vision  ami  others  foi  mar  work. 

Beadec  its  optiaa]  treatment,  myopia,  it'  at  all  ; 
rive,  demanda  rest  from  near  work,  or  its  careful  regula- 
tion. Beat  will  sometimes  need  to  be  made  absolute  by 
tin  rontimird  u.m' <>f  a  ■  •■■  eloplegic.  Regulation  includes 
care  of  the  oonditiona  under  which  eye-work  is  done, 
especially  MMiiilam-c  of  flxooMiTB  convei  ml  limit* 

tug  the  amount  within  the  nndnranoe  of  the  eyes.  After 
acute  disease  care  must  be  taken  to  avoid  eye-work  until 
tlie  strength  has  been  fully  restored ;  and  any  condition 
unfavorable  to  the  health  and  nutrition  of  the  coats  of  the 

eve  should  receive  attention. 

Prognosis. — Under  the  treatment  outlined  nearly  all 
casca  of  myopia  will  cease  to  I"  progressive.  But  even 
if  the  eye  does  not  become  more  myopic,  if  it  1m?  already 
highly  ho  in  early  life,  there  is  danger  lie 

changes  in  the  ocular  tissues  as  the  patient  grows  old.     If 

tin-  myopia  be  i terate  or  row,  there  i-  a  probability  that 

it  will  slightly  deoreasi    as   the    patient    grows  older, 

udi  continued  growth  of  the  crystalline  lens.     With 

correcting  len  n  high  degree-  of  M.  may  I"  Dome 

i|iiii  it.     The  writer   ha-    SCI  n   a   OBBe   in   which 

I  >.  lenses  fitted  at  the  age  of  nineteen  Mill  folly  cor- 
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■  I  the  myopia  thirty  yean  later,  although  tbenatfentj 
.an,  had  used  the  eyes  toexoea  in  reeding  and 
■tody. 

ASTIGMATISM  AND  CYLINDRICAL  LENSES. 

In  speaking  of  lenses  and  tli"  eye,  ii  baa  been  thus  liir 
supposed  that  their  dioptric  sari  red  equally  in  .ill 

directions,  and  thai  the  light  coming  from  one  point 
perfectly  ibcuBsed  to  another  point!    To  an  eye  with  soon 

snrt';n''-  ;i  |»>ill|  Of   light,  9000  U  B  itBT  >»r  distant  elrelrie 

light,  app  iple  point      Most  persona,  however, 

uofi  i  point  of  light  either  as  ;t line,  or  ai  ;i  numbei 

Of  lines  ul  light  mdiuting  I'nnn  :i  renter,  I  In-  eimventioiml 

figure  il  -tiir  *.  This  h  doe  t"  incqualitii  ■  in  the 
curves ol  the  dioptric  surfaces  of  ill"  aye,  ".lii"li  prevent 
light  Irom  a  |x •  t ■  it  outside  tii<  eye  IV. -in  being  focuased 
perfectly  ton  point  on  the  retina,  Hence  this  defeel  i 
called  adiffmtmm  or  aetJonna.  Aetignuutisni  is  divided 
into  regnlar  astigmatiam  and  irregular.  When  the  void 
iiaiisni  i-  used  without  nuatincation,  regnlar  as.tigni.i- 
ti-in  i-<  meant.  It  i.--  regular  astigmatism  that,  we  an 
now  to  oonridi  r. 

A  cylindrical  lens,  or  a  "cylinder,"  represents  the 
simplest  ease  of  anoh  asymmetry  of  a  dioptric  surface. 

It  is  bounded  on  one  ride  by  ■  porti f  the  turfaoe  <»f  a 

cylinder.     Sin  ami  the  way  they  refract  light  arc 

n  i nted  in  Pig.  64,  which  represents  the  convex  cylin- 
drical lens, and  Fig. 65, which  represents  tin- concave,    in 


^^  — 

|»tl,   lUewtfan  by  %  torn  bringlag  MtaUtl  « 

tx*l   llM 

"ne  H  the  lena-enrface  bat  a  onrve  like  that  which 

I    spherical  surface  baa  in    ill  directions,  but   at   right 
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RngtaB  tO  this  CUrvi    tin-  surface  is  (leil'i  ight.      A 

i.i  line  .1.1  ninning  at  the  thickest  part  of  a  con  vox, 
nr  the  thinnest  part  of  a  oonoave  lens,  is  oallod  tin-  arts 

hi'  tli.'  I'M-. 

In   the   direction  <■!'  fa  axis  a  cylindrical   lefts  hw  DO 
more  effect  OH   the  light  passing  through   it  than   a   plate 


Pin, ss,— Hifnu-iiiMi  bya  coii.-iiv    cylindrical  lent,  disponing nn  i 

i: «  to<  al  i in. 


thodgti 


of  gla*w  witli  parallel  sides,  [n  the  direction  of  ita  curve 
a  cylindrical  lone  (bcuaset  light  like  a  spherical  lens  of 
iii.  nme  strength.  If  we  consider  tin-  action  of  the  Ions 
nn  the  light  passing  through  it  in  a  plane  perpendicular 
to  th.'  axis,  we  see  that  the  light  will  continue  in  this 
plane,  being  turned  neither  up  dot  down,  ami  that  the 
ray  passing  through  .1  will  imt  he  refracted  at  all,  bat 
thai  all  the  II'-  passing  on  the  right  or  left  will  be 
turned  in  to  met  I  this  centra]  ray  at  F.  The  same  thing 
happens  in  ;ill  planes  perpendicular  <■>  the  axis,  s"  that 
all  tin'  light  passing  through  tin-  lens  I  'I  in  the 

points  of  the  line  l'l\  which  may  l..  called  the  focus  of 
the  cylindrical  lens. 

Since  ■  cylindrical  lens  refracts  light  only  in  niu-  plain-, 
in  prescribing  or  speaking  of  such  a  Icm-  ii  inc.-.-:iry 
to  indicate  tlis  direction  of  its  axis  on  a  graduated  circle 
such  as  i-  placed  on  the  from  of  trial  frames,  On  the 
scale  commonly  used  in  this  country  the  graduation  starts 
with  nn  at  the  right  of  the  honsontal  diameter  when 

■  I irchs  is  looked  at  from  En  front,  boss  onward  t<>  80*, 

which  is  vi  rtical,  and  o*  1 1  to  180  '  at  the  h  fl  of  the  hor- 
itontal  diameter.    Or  the  mdoatioa,  tterting  at  the  left 
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of  tlic  horizontal  diameter,  goes  downward  and  then  to 
the  right 

The  regular  astigmatism  of  the  eye  is  due  chiefly 
i"  the  shape  of  the  cornea,  and  it  often  is  convenient  to 
speak  a»  it' it  ware  wholly  due  to  the  cornea.    The  cornea 

curves  ID  all  direction.-.,  but  a-tiginalism  i.-.  caused   by  its 

curving  more  in  "He  direction  than  in  another.  The 
direction  in  which  it  curves  moat  and  the  direction  in 
which   it  curves   least   are  (for  regular  astigmatism)  at 

right  angles  In  each  other.     Tiny  arc  .'ailed  the  principal 

of  corneal  curvature  or  the  principal  meridians 

of  astigmatiam.    The  meridian  of  greatest  curvature  h 

.m, nun. nls     v  •  1 1 1  ■ .  1 1    or   nearly  so.   the    meridian   of    lead 
curvatur-  horizontal  or  nearly  so.     When  this  in  the 
ii  is  said  to  be  tutignatum  according  to  On  rule;  when 
i In     relative   curvatures   arc    reversed,   it    is    a»tigmuti*m 

(UJIlr 

Tin    refraction  of  light  by  an  astigmatic  aye  oan  l>e 

l». i  mull  T.-tiM.d  by  combining  a  spherical  +10.  D.  with 


ii  iirlnclml  mvrldlana  <>f  «n  miIkiiioUc  tjc,  tho 
;h-i 


in  r  |.iul   llu-  lie  r.n.llUl  nuti- 

l!l*l. 


a  cylindrical      '»  D.  lens  from  the  trial  ease  tor  by  using 
a  spherocylindrical  leu-,  one  surfs  ceil,  the  other 

gurfaoG  cylindrical,  of  tine  strength),  and  studying  how 

it  fo«  lit  from  a  distant  point  in  a   dark  room.      A 
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held  <i,  ,(-  in  intercept  lip'  pencil  of  refracted  rays, 

tir-t.  at  "ii"  .mil  nun  :n  tnoUici  di  ta i  from  the  li  H-, 

shows    the   different    forme    tin-  pencil  i  and 

shutting  off  pnii  of  tin  nirfiuM  of  the  lone  witli  colored 
glas-  snows  what  pari  of  tile  penoil  tin-  rays  coining 
Pirongh  thai  pari  of  die  lone  occupy. 

The  Ebcneeinc  of  light  by  tin-  astigmatic  eye  Is  J  o 
illustrated  by  Pig.  68  in  which  PK  represents  the  meri- 
dian of  greataet.  and  ////(In-  meridian  of  Icaal  curvature. 
Vertically,  in  tin  direction  of  IT,  all  the  raye  above  and 

below  an  toned  down  and  up  bo  i li  thai  they  are 

brought  t.i  the  lord  of  the  central  ray  at  /'.  Hut  hori- 
con tally,  in  the  dirootioo  of  ////,  they  an-  no!  turned  in 
so  much  by  the  weaker  onrvo,  and  do  nol  come  into  line 
with  the  central  ray  until  they  reach  0.  The  raye  are 
converged  in  both  direetions,  but  unequally,  so  thai  a!  F, 
being  nil  gathered  to  1 1 1 ■  -  -  mi e  level  out  *till  spread  on! 
laterally,  they  form  a  hnrizoiu.il  fm-.il  lim:  hi'.  Then 
they  begin  bo  Bpread  out  np  and  down,  although  *till 
gathering  together  from  the  rides,  until  ;>t  0  they  are 
collected  in  the  vertical  focal  line  QG.  Beyond  0  they 
spread  on!  in  all  directions.  FJF  is  called  the  tnuVrtor 
foi-n/  Hnr,  ami  (Ml  the  />"*tcr!or  fooal  But.  The  distance 
between  the  focal  lines  Es  the  focal  j  ■  >;'  siurm. 

The  greater  the  difference  between  the  ourvaturea  of 
ri'.uni  ////,  tin-  greater  will  be  the  focal  interval. 
longer  the  focal  lines,  and  the  higher  the  degree  of  m 
matism.    The  degree  of  astigmatism  is  expressed  by  the 
difference  in  the  refractive  power  of  the  eye  in  the  two 

Itrincipal  meridians,  It  i-  corrected  by  tl ylindrical 
en  .  whii  '  brings  the  two  focal  lines  together,  making 
them  a  single  point  '•  may  be  a  convex  cylinder,  placed 
*■  thai  li  -  curve  will  help  the  weaker  curve  of  the  cornea, 
h  will  bring  the  posterior  focal  line  forward  u>  the 
anterior;  or  it  may  Im-  a  .-■■  'linder  placed  so  thai 
its  curve  «ili  partly  n  the  stronger  curve  of  the 
nd  thus  carry  the  anterior  back  to  the  posterior 
focal  line.  1 1  ail]  be  noticed  thai  the  horisootal  focal 
line  Im»  it*  position  fixed  bj  the  vertical  curve  of  the 
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cornea,  ami  thai  the  vertical  focal  lini  position 

Axed  by  the  horizontal  curve  of  the  oornea.  To  help  the 
horizontal  carve  of  the  comea  the  ourve  of  the  lens  most 
lx'  hori/niital  and  ii^  axil  vertical,  and  to  neutralize  tin- 
vertical  curve  tin-  ourve  ->i  ill-  lens  mual  be  vertieal  and 
it.-  axis  horizontal.  The  curve  "i  tic  I.  n-  being  applied 
to  i  i .  1 1 : i i  1 1  ourve  of  the  eye,  the  axie  of  the  lens  ;it  righl 
■Ogles  t"  that  curve  has  the  direction  of  tin  focal  hue 
v,  bleb  the  lew  afl 

Appearance  of  Lines. — Astigmatism  affecti  the  seeing 
of  lines  in  this  way.  <  an  of  the  focal  lines  is  the  nearest 
to  a  focus  thai  rajn  are  brought  bj  the  astignaatic  eye — 
the  anterior  focal  line  being  ■  little  the  shorter  of  tho 

two.      Whin  ■■ f  these  local   lines  is  hrouidit  on  tho 

retina,  an  it  usually  can  be  b)  ti"  aocommedation,  lines 
looked  at  which  run  in  the  sbum  direction  U  ill  fooal 
line  will  bo  Been  clearly,  hut  all  other  lines  will  he 
blurred.     Each  point  of  a  [in  the  impressiou  of 

a  focal  line  on  the  retina.      If  these  im|>rc-  -i<>n-  overlap, 
they  reinforce  each  other,  ami   make  the  strong  distinct 
impression  of  a  single  line.     Mm    if  these   impressions, 
instead  of  overlapping  rach  other,  overlap  the  inapret! 
nude  by  other  points  at  the  sides  of. the  lines,  thej 
(reakened  so  as  to  cause  a  blur. 
This  i    illustrated  in  Fjg.  67,  in  whioh  A  shows  parallel 


i 


Tta.  n.— A|>|icafui 

llt<    ii<  -!n:i'  I  ■  .».,      ■    ■  I     ;     I.',   Ihll   .  ■!  u'lllllltl*  try*. 


en  Vy 


liu.     i    they  appear  i"  ii  gmatNnn, 

point  of  th<'  line  making  its  impn  grion  on  s  single 

point  of  the  retina,  and  not  ov«  rlapping  in  any  direction. 
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//represents  the  appearance  these  lines  present  toon  astig- 
matic ivc  with  the  vertical  fooal  line  falling  on  toe 
retina,  eaoli  point  making  the  impicoaion  of  a  vertical 
line.     Por  the  vertical  lines  the  impresaiong  overlap] 

One  another  n  uik<  iln  lines,  sharp  e.v.-ept  at  the  ends,  which 
are  blurred.  Hut  fur  the  borisontsl  line  the  verticaJ  over- 
lapping  rana  them  together,  makings  broad  blurred  band 
witli  dntinot  ••mis. 

Causes  and  Seat. — Astigmatism  is  commonly  dne  to 
a  congenital  anomalous  devc  I.. | m  ofth  0  rnea.  Some- 
times tin  asymmetry  of  the  corneal  curvature  develops 
during  childhood  or  in  adult  life.  It  may  be  produced 
by  extensive  corneal  wounds,  as  that  made  for  catamot- 
extr.utii.n.  in  which  ease  the  eomes  i-  Battened  in  the 

meridian  perpendicular  to  the  Corneal  incision.  It  may 
be  produced  by  cicatricial  changes  following  corneal 
nli    i   .  or  by  the  bulging  of  the  <onii-.il  cornea.      In  most 

tin-  difference  between  the.  corneal  utignwtian  a 
measured  by  the  opbthalmometerj  and  1 1 1<-  total  or  net 

aatigmatis f  the  eye  as  measured  by  skiascopy  or  the 

bows  that  the  crystalline  (ens  also  takes  put 

in  the  causation  of  astigmatism.    Usually  the  lens  a 

in  partly  neutralises   thai   of  the  cornea,  the  net 

mutism  of  ilie  eve  being  less  than  thai  of  1 1 1<-  cornea 

alone, yet  in  Mime  eve-  the  leno astigmatism  greatly  pre* 

clonii:i:ii. -.      Lcri—  astigmatism   may  lie  due  to  asymmetry 

of  the  lens-surfaces,  or  to  their  being  placed  obliquely 
with  regard  to  the  rays  entering  the  pupil. 

Varieties. — Astigmatism  is-  always  ametropia  of 
curvature,  it-  direction  and  amount  being  entirely  hxk> 

lent  of  the  position  of  the  retina.     Still  its  recognised 

clinical  varieties  are  based  on  the  various  pu-ition.-.  of  the 
retina  with  reference  to  its  focal  linea  Thea  are  live  in 
number.     They  are  illustrated  in   Fig.  66,  in  whii 

interior   Mini    Q   tj  oi   in,  .,1  line. 

The  retina  may  be  in  Iron!  of  both  focal  lines  as  at  (1) 
eye  hyperopia  in   both  principal  meridians;  this  is 
called  cosmos  tfoisa/ins.     Tberetins 

pass  through  the  anterior  focal  line  (2),  the  aye  t» 


A8TIQUATISM  AND  OYUNDRWAL  LBS8E8.     173 


1iv|m  tOpSo  l"i   i  In-  luiiiili.ni   of   li';i.-t  ruiv:i1ui-r  and  I'liiim:- 

tropio  fof  ili"  other j  thisisrirop/'  hyptroptc  aatigmai 
Tin'  ration  may  lio  between  iii>'  focal  lines  (•''•),  the  eye 
being  -till  byperoplo  for  the  meridian  of  least curvature, 
but  myopic  ft*  the  meridian  of  greatest  mrvaturo — mired 


( 


Km  »      lui!...'  .if  ihi>  retln*  Willi  I .  i.  r>  i"  ■  '     I"    fOO»l  hn.  . 

I  •  •  >  i -  iuUciI  lUllKiniiUim  .  I.  tlmple 

.   I  :  ...     .Jill 

aatfgmativn     The  retina  ma)   pe  I   the  posterior 

focal  line  (4),  the  eye  being  myopia  Rv  toe  meridian  of 
greatest  ourvatura  and  emmetropic  for  the  meridian  of 
leas!  curvature — n  The  retina 

may  li"  bey I  the  posterior  focal  line  ("»),  making  the 

eye  myopic  for  both  meridians — compound  myopic  n.-inj- 

By  elongation  of  the  eyeball,  such  an  produces  myopia, 
tin'  B&me  eye  may  pass  frotn  oompound  hyperopia  to  com- 
pound myopic  astigmatism  through  all  the  intermediate 
varieties,  without  material  change  in  the  direction  or 
curvature  of*  the  principal  meridians,  and  without  change 
in  the  amount  ■  >'"  the  astigmatism. 

Symptoms. — Astigmatism  of  h^rii  degree  aim 
diminishes  acutem  --  of  vision,  both  distant  and  i 
The  extent  to  which  it  does  this  depends  on  the  di 

the  astigmatism,  the  size  of  the  pupil,  and  die  ability 
of  the  patient  to  piece  together  and  interpret  partial 
retinal  Images;  for  the  astigmatic  eye  can  often  by  i 
tain  amount  of  accommodation  bring  one  focal  line  on  the 
retina,  so  that  certain  lines  are  seen  oleariy,  and  then  by 
another  amount  of  accommodation  it  can  bring  the  i 

!  lin  ■  mi  the  retina,  and  mm  other  lire  -  clearly.     The 
mental  ability  to  combine  and  utilise  the  partial  ini| 
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siotM  bo  obtained  will  greatlj    Inflnenoe  the    patientfa 
response  to  the  ord  ta  of  visual  sent) an ■--. 

Normal  acuteness  of  vision  by  the  usual  standard  nay 

Ik:  i I  l»\   vyt-s  ao  astigmatic  .1-  to  cause  serious 

a        1 1   1-  li\  eyestrain  that   low  ile^ne-  of  a 
aiatism  manifest  their  existence.     The  symptoms  depend 
mi  the  renuiri  dm  ma  made  of  the  eyee  in  the  way  of  1 
work,  ana  the  endurance  of  the  nervous   system  and 
ocular  tissues,  as  detannined  by  the  state  of  the  general 
health. 

Tlu'  lialiility  to  Ii«  ;nl:iehe,  ii-  eharaeter,  ami  aimnai-ilily 

ither  treatment  are  much  the  same  with  i-ti^inati.-.m 
at  with  other  forma  of  ametropia.  Astigmatism  causes 
the  -  ante  oongestion,  or  chronic  or  recurring  inflammation 
of  fch ijnnctiva  and  lid-margins.     U  isa  very  impor- 

OJ    the  choroidal  elianin^   thai   aeeompuin   am) 

probably  aid  in  Gaining  myopia.  Many  cases  pass,  as 
Ikisli'v  says,  from  hyperopia  to  myopia  ''through  the  turn- 
stilc  nf  astigmatism?1  The  symptoms  of  astigmatism 
may  vary  with  the  amount  of  effort  required  of  the 
or  they  may  be  mom  apparently  connected  with  varia- 
tions in  the  general  health. 

Diagnosis. — Impairment  of  eidon  is  alwaja  present 
with  astigmatism  of  high  degree,  but  ii  ia  leaa  than  tor 
the  ree  of  hyperopia  or  myopia.     It  affects  dis- 

and  near  vision  about  equally.    The  patient  usually 
recognise  better  than   others,    miscalling 

in  one  Mm-,  am!  reading  others  correctly  thai 
are  two  or  three  linetl    -mailer.     The  near-point    i-  about 

where  it  would  be  rot  ammetroph  at  the  patientfa  age, 
unless  there  is  also  hyperopia  or  myopia  to  affect  it.  With 
the  special  test-cards  of  radiating  lines,  the  lines  running 
In  ome  one  direction  (uanallj  the  direction  of  the  pos- 
terior focal  line  If  accommodation  i-  good)  are  seen 
clcarh  than  others;  bnl  sometimes  a  patient  «ill  deny 
that  the  lines  are  clearer  in  any  one  direction,  or  "ill 
contradictor] 

On  looking  .it  a  fini\  tie  eye   may 

see  it  as  a  line  of  light,  ii"   tens  Indicating  the  direction. 


ABTIOMATtSM  AMD  OYLOfDRWAL  U  17.". 

oi  ooe  of  the  principal    i  idian  .       I  ;i>    i-  made  the 

itigmatism,  bul  if  the  pupil  la 

dilated,  tin-  Una  ngnincanl  .'i  regular  astigmatism  i-  In 

asked  by  the  radiating  lines  due  t"  irregular 

I  i  ■ .  i  -- '  -  astigmoint'ti  r  and  Thomson's  ami  - 

Urometer  are  baaed  on  tl>ic  diatortion  of  :i  point  of  liu'lii 

:i-  seen  u i'li  an  astigmatic  i 

In  til-  .  ■■  Mil!  ha  found  a  metal  diak  with  a  nar- 

row *li'  in  it.  the  ttenopaie  --'it.  It  tlii*  \»-  placed  befbn 
an  astigmatic  eye  and  turned  in  various  directions,  il  is. 
found  that  h  certain  direction  gives  the  beat  visl  u,  and 
thai  al  righl  ancles  to  thie  the  vision  i-  wonl  The 
former  direction  is  that  of  thi  leaal  amel  opfc  curve; 
tin-  latter  direction  \t  thai  of  the  most  amchrapie  cu 
The  slit  being  Alaeeo'  in  one  of  these  directions,  the 
spherical  lenn  which  mosl  improves  tho  vledcSn  it  the  lens 
which  oorrccto  that  principal   meridian.     When  I  ** » *  I » 


Fia.  Oi-R»<tl«iliif  iiMxd'i  r.  r  ..tlcmmlim 


meridians  have  thus  been  tested,  the  difference  beta 
tin-  two 

Difference  in  tho  dirti  of  Haet  running  in  diff 

mi   directions  may  be  detected  by  looking  m  anon  a 
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li-uiv  :is  is  shown  in  l'i".  ••''.  It"  dilli-n-nor  of  clearness 
in  the  radiating  lines  in  noticed,  three  parallel  lines, small 
enough  (obe  just  distinguishabh  at  the  distance  at  which 
they  are  placed,  maj  be  turned  in  different  directions, 
and  thai  direction  noted  in  vrhioh  they  appear  oleareat. 
By  trial  the  spherical  lens  is  then  found  which  renders 
tin-  lines  most  distinct  in  that  direction.  It  is  the  meas- 
ure of  the  ametropia  in  the  meridian  at  right  nngli 
the  lines.  Tin-  lines  are  then  turned  90 degrees,  and  the 
lens  found  which  renders  them  moBt  olenr  in  thai  direc- 
tion. The  difference  between  1 1  *  •  -  two  lens*  measures 
the  astigmatism. 

If  either   •  >!'    the   ill".'.!     tests  are   applied    to  an   aye 

which  bos  power  of  accommodation,  the  strange*!  convex 
or  weakest  concave  teas  which  fulfils  the  neeessorj  con- 
ditions is  the  one  !■•  be  aimed  at.  Thus,  the  -imn 
convex  or  weaken!  concave  lens  that  leaves  the  lin 
light  will  El  Its  direction  neat  definitely  with  the  riots 
or  Thomson  Instruments.  The  strongest  convex  or  weak- 
est concave  lens  ili.it  gives  the  best  vision  with  the 
itenopaic  slit,  or  renders  the  parallel  lines  moot  distinct, 
is  the  one  which  meat  nearly  indicates  the  ametropia  in 
the  corresponding  meridian. 

The  above  subjective  tests  are  of  value  f"r  discovering 
and  approximately  measuring  astigmatism.  The  objective 
methods  of  approximately  estimating  astigmatism  are  by 
the  refraction  ophthalmoscope,  by  measuring  the  corneal 
astigmatism  with  the  ophthalmometer, and  by  skiascopy. 

The  value  of  the  ophthalmoscope  in  the  diagnosis  of 
astigmatism  d<  pendi  on  the  fact  thai  b  pencil  of  rays 
emerging  tlir.niv.-li  an  astigmatic  cornea  is  rendered  astig- 
matic, so  thai  ii  forms  on  the  retina  of  the  Burgeon,  not  a 
pciint  hut  a  local  line.  Such  focal  lines  enable  the 
geon  to  see  clearly  those  lines  in  the  patient's  retina  which 
run  |>ar.illi  I  bo  them,  while  all  others  are  blurred.  Tims, 
if  u  vertical  focal  line  tails  on  the  Burgeon's  retina 
Bees  dearly  the  parts  of  the  patients  retinal  vessels  which 
ran  vi  rtiealh ,  or  the  vertical    ■•  the  patientfa  opl  in 

disk;  hut  all  other  porta  of  the  retinal    . >      !-,  and  ill 
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othoi  parts  of  il»*  outli t'  the  optic  disk  appear  blurred, 

iL>    |'ii  i-  (Icit  rim  liori/milally  being -I    Dinned.      Tin- 

peculiar appeara mi  .if  the  fundus  in  a  highly  astigmatic 
reproduced  bj    looking  through  a     6,  l>. 
mlrical  l.'n-  ..i  .1  |ii<  tun-. if  the  normal  fundus  i  Plate  I.i 
Id-Id  in  u  distance  of  i<*  ^r  12  inches. 

The  direction  In  which  the  lines  appear  most  dear  is 
the  diraoti F  one  of  the  principal  meridian*  of  astigma- 
tism.   It  is moet accurately  determined  with  thestronj 


>i,     ."      In  [.hllmloiamclcr. 


convex  or  weakest  concave  lens  that  li 
clear  in  anj  one  direction ;  that  lens  also  measures  the 
■  i|iii  in  that  meridian.    The  other  principal  meri- 
dian is  at  right  angles  to  « l " •  Br  t,  and  the  atron 
convex  or  weakest  concave  lens  that  renders  tin-  vowels 
Hear   in   tlmi   direction    measures   its  ametropia.     The 
difference  between  the  two  gives  the  astigmatism. 
ii 


Till:  UVIITIIM.MOMI 


The  ophthalmometer   mi  I  Did    ill        ;   >.  itur.    nf  lh. 
cornea  by  the  Bias  of  thi    rcflwtinn  it  givnt  of  :>  known 

(.      Thfl    ili-lrunnlil    of  .Imv.i1    :iihI    Bdliotl    Inn    had 

i.i.i!  clinical  dm.      It  i-.  illustrated  in   Fig.  "•» 
and  is  now  ■lone alluded  to.     In  ii  the  test-objed  6  the 
tctwoumircs"  Vif  which  are  movable 
-.11  theartn    I,  which  in  front  of  tin-  largi    rli  I 

/;.     Thla  object   in   plaeed  ■  fixed  distance  frooi  the 
l«iiii  ■  the  distance  si    which   the  telescope   BE, 

through  which  the  a  kxiks,  fbousses  thi    reflection 

from  the  patient's  con  that  both  it  and  the  or 

Imirx  ii\.-<l  in  the  body  of  '!"  :>  clearly, 

of  the  reft  el  ion  ii   fixi  I  bj  tli<'  stri  Dgth  of  ■ 
"doubling prims"  behind  the ol  sol  the  telescope, 

tionol  thi  proper  sure  being  secured  when  the  two 
adjoining  Images  of  the  mires,  as  seen  through  the  tele- 
scope, :ij>|i<:ir  to  tou.-li.  They  are  made  to  touoh  by 
moving  one  of  the  min  - .  and  n  hi  n  thi  ;•  touch,  the  posi 
lion  of  an  index  on  the  mire  indicates  on  the  ami  the 
radios  of  curvature  of  the  cornea  in  millimeters,  and  the 
refraction  of  tin1  eye  in  that  meridian  in  diopters. 

Tb  ti*'  the  instrument  tin-  disk  anil  in  in-  must 
Ih-  strongly  illuminated.  The  patient,  with  Ins  bum 
applied  to  the  bead-rest  II  and  his  ehln  on  (',  looks 
witli  the  eye  lo  !><■  measured  into  the  telescope,  the 
othei  iy.  ben  red.    The  Burgeon,  looking  through 

1  In •  telescope   iVuiii    11.  directs   it   so  that   the  adjoining 


Km  71— Mir.  - .  f  II |.lilh»lnir-n.  rt«|>nfiiilnit 

unlpal  iiirri.Iii.ii .  flliccoroca;  /.'.turned  to  one  of  th..  |.rl 

image*  of  the   two   mires  come   to   the    center  of  the 
field.    If  the  black  lines  serosa  the  two  mires  do  not 
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appear  continuous  as  in  Pig. 71  .1.  tin-  arm  it  aol  parallel 
to  either  of  the  principal  meridians  ••!  the  oornes,  It 
mast  Bret  be  mode  parallel  t->  one  of  these  meridians  and 

ll»i!   li 1  <•<niimiu.ii.-i,  :i-  .it    />',  h\   ivvi'lvinn   the  body  of 

the  telescope.  When  tin  armoorr  iponda  to  one  of  the 
principal  meridians,  tin-  movable  mire  musl  I"-  shifted 
till  its  reflection  fast  touches  that  of  1 1 1« ■  fi\ 

C  iii  r*ig.  73.  The  arm  i*  then  rotated  to  the  other 
principal  meridian,    If  the  mires  overlap  as  at  /'.  Fig.  72, 


ft.— Mir™  ol 

/'.  inilii;  inerMUuor  Krvkt'  kjiplng  fur 

the  Dumber  of  steps  of  overlapping  shows  the  number  of 
diopj  rs  of  astigmatism.  If  the  mires  separate,  as  al  /.' 
in  Fig,  71.  the  movable  mire  must  be  shifted  until  it 
touches  1 1 1<-  oilier,  and  the  arm  then  rotated  back  t"  the 
first  principal  meridian,  when  the  overlapping  will   indi 

eate  the  astigmatism.     'II rerlapping  occurs  in   the 

meridian  of  greatest  curvature,  th<  mi.  il  meridian  in 
astigmatism  with  the  rule 

Rsid'a  ophthalmometer  i*  a  practical  instrument, and 
being  but  little  larger  than  an  ophthalmoscope  i*  readily 
earned  and  nsed  anywhere.  In  it  the  test-object  i-  a 
eircular  open!  -i<l»'  of  the  telescope,  the  sue  of 

which  is  varied  by  an  iri-  diaphragm.     Th  n  of 

this  objed  from  an  astigmatK  cornea  is  an  ellipse,  and 
the  the  opening  necessary  to  render  the  doubled 

rthe  ellipse  just  tangent,  tir^r  in  the  direction  of 
the  i  0  in  tin-  direction  ■•!"  the  sborl  1 

indicate  the  ametropia  iii  the  principal  meridians.  The 
difference  between  th<  1  the  sstigma- 


IWI 


IIIH  orilTHALUOMETKR 


ti  n      Phi  short  ixh  of  ii Ilipee  corrcsp I   to  the 

ilbtn    if  gn  liter  curvature  of  the  cornea. 
In  ii  great  iiimiiv  I'M-  ihr  corneal  astigmatism  is  about 
1 1    patter  than  the  total  01  net  astigmatism  of  the 

I  all  amount  deducted   from   tin-  corneal  a-ti-ma- 

iUmi  whan  with  the  rule,  or  added  to  it  when  ii  i.-  ujr.iin.si 

lli.    rule,  BUM  bfi    taken  BS  the    indication    of   the   ophthal- 

noti  r.     Bui  it  must  always  be  rememberad  thai  the 

il'lli  ri'lioe   between   the   eonnr.il   and   the  net  u.itigniatiHtn 

in  I',  I.,  vi -rv  iniK-h  greater,  and  that  thai  maj  have  their 
ipel  meridians  in  totally  different  directions. 
Skiascopy  is  liv  far  the  best  objective  method  Cor 
nteeauriog  aatigmatiam.  The  rays  emerging  from  r  !■•  ■  :i 
matii-  eve  whi-n  m:eli  to  converge  (by  a  convex  lens  when 
the  eye  is  not  myopio]  oome  together,  not  at  a  single 
poiol  but  ;.i  two  pointe  of  reversal,  one  (breach  prinoipal 
meridiao.     At  each  of  these  point-  of  reversal  the  light 

in  the  pupil  ;i--uiin-  iimri'  or  less  the  appearance  of  a 
baud,  running  in  the  direction  of  the  principal  meridian 
to  which  the  point  of  reversal  belooga  This  hand-like 
appearance  is  illustrated  in  Fig.  7.'5.     It  is  brought  out 


Flu.  <&-Band-llk«  appearance  In  dm-filmi  Of  |>rlncl|*l  meridian  of  gu-atml 
curnlureil  W. 

most  distinctly  when  the  source  of  light  '- :|  small  circular 

Op  iiiiil:    in    the    metal    shade    over    llie    lamp-Maine,    tins 

source  being  so  placed  that  the  light  enters  the  patient's 

eye  a-  if  from  the  point  of  revei-al  of  the  other  principal 

I  tan. 
The  movement  and  appearance  of  light  In  the  pupil 
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from  (lifl'crvnt  distances  i».iili  1 1 ■  < -  plana  minor)  are  as 
follows :  When  closer  to  the  nation  bantai  point 

of  ravoml  the  surgeon  mm  thelighl  moving  "with  the 
lijjlii  mi  din  i;i«.-  iii  mII  directions.  As  In-  draws  book, 
approaching  thai  |»>iiit  .>t'  reversal  which  i-  thi  nearer  to 
the  patient  ili<-  Iighl  is  bocd  to  movt  n  m  swiftly  in  the 
direction  of  the  meridian  to  wbioh  thai  point  of  revai  d 
belongs,  and  to  assume  the  sppearanoc  of  ;i  band  running 
in  iluit  direction.  At  the  nearer  point  of  n  venal  ii  can« 
not  be  distinguished  which  waj  tiie  light  moves  in  the 
direction  of  ilu'  band,  bol  al  right  angles  to  its  length 
the  l *- 1 > i * l  is  readily  made  to  move  "  with"  Ilu  light  on 
the  fnw.  Withdrawing  still  farther  from  tin  patient, the 
movement  in  the  direction  "i  tli<'  band  i-  again  distin- 
eui  hod,  but  ii  la  dot  "against"  the  light  on  the  boa. 
The  movement  still  continues  'with "the  light  on  the 
iii  in  the  other  meridian.  The  band  now  rapidly 
becomes  indistinct,  and  half-way  between  the  two  | 

versa]  not  a  trace  of  it  remains.  Here  the  appearance 
of  light  in  tlif  pupil  is  precisely  the  same  as  in  an  eye  free 
from  astigmatism, except  that  the  light  moves  "with" 
the  light  mi  the  faro  in  une  meridian  :i"'l  ''against"  it  in 
the  outer.  Still  farther  from  the  patience  eye  the  band 
begins  to  be  Been  in  the  direction  oi  the  other  prinoipal 
meridian,  and  the  movement  of  light  in  that  meridara, 
still  "  with M  the  light  mi  tli<'  face,oecomei  more  rapid. 
At  die  point  of  reversal  for  the  meridian  of  least  curva- 
ture, the  band  i-  Been  running  in  the  direction  of  thai 
meridian.  The  movement  In  the  direction  oi  this  band 
i-  now  indistinguishable,  and  the  movement  in  the  other 
meridian  is  "against"  that  of  the  light  on  the  : 
Withdrawing  beyond  this  farther  point  ol  reversal  the 
movement  is  found  to  be  "against  "  the  light  on  the  lace 
in  all  directions,  rapid  at  first  in  the  direction  of  the  last 
n  growing  slower  in  all  directions. 
To  illustrate  the  us  ,  let  us  suppose  an  eye 

requiring  a  correction  of  •  I.  spb.  ©  I.  eyl.  ax,  90°,  to 
1m-  examined  with  the  plane  mirror.  The  surgeon  sits 
two  or  three  foot  in  front  of  the  patient  with  the  mirror 
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tn  hi.-  •■;.''.  and  III'-  Ml'IiI   :i-  cl«w    :in  |><X<sil»|r  to  the  ml: 

Ktifleotfns  the  light  on  the  patient's  eye  the  light  in  the 
pupil  is  found  to  move  "with"  the  ligbl  on  the  face  in 
:ill  direotiona j  and  because  the  light  in  the  pupil  mo 

rather  slowly,  it  is  known  that  • ndorablc  (cm  strength 

will  be  needed  to  bring  a  j>« »I n t  of  reversal  to  thi  surgeon's 

A      ■;.  1 1   sph.  is  placed  before  the  eye.     With  this  the 
movent)  m  is  "  against  "  the  light  on  thi  Sice  up  and  dom  n, 
Km  still  Mwitb    it  tV. mi  siil«-  t"  aide.    This  she 
matiam.    The  surgeon  then  leans  toward  tin-  patient  and 
at  0.5  meter  (20  in  ma  bite  pntienfs  eye  the  vorti- 

cal movement  ist"  h  replaced  by  i  vertit  d  band, 

in  the  direction  <>l"  which  the  movement  is  indistinguish- 
able, Tins  band  move*  from  side  to  ride  "with  the 
mirror.  This,  then,  is  the  nearer  point  of  reversal,  To 
lis  most  accurately  its  direction,  while  keeping  the  oba 
ingeyeai  20  inches!  from  the  patients,  the  light  is  pushed 
away  from  the  mirror  until,  when  if  is 20  inches  from  the 
mirror,  the  band  becomes  mosl  distinct,  the  light  now 

being  reflected  IV the  mirror  as  if  it  came  from  :i  point 

lo  inches  away — the  farther  point  of  reversal,  ruder 
these  circumstances  the  band  from  I.  I),  of  astigmatism 
stay  be  quite  as  distinol  as  that  shown  in  Pig.  73. 

Having  thus  determined  one  principal  meridian,  the 

other  Owing  always  at   right  angles  to  it)  is  also  known. 

The  point  of  reversal  u  then  carefully  determined  by 
bringing  the  light  as  olose  as  possible  to  the  mirror,  and 

:  I-  the  tnovemi  at  in  the  vertical  meridian  alternately 
■•  with''  and  "against)"  noting  where  ii  changes  from  one 
to  the  other.  Its  distance  from  the  eye  is  then  measured, 
•ji>  i  arreaponding  t"  2.  D.  of  myopia.     As  the 

:>.  I),  lens  causes  2.  I>.  of  ML  there  must  have  been 

2      1.  D.  of  hyperopia  in  this ridian.     Theothei 

point  of  reversal  in  then  determined  in  the  same 
In  this  i.i-"  it  is  tinmd  t<>  lie  at    in  inches  or  one  meter 
front ~the  eye;  indicating  that  the  lens  n   il  I.  I>. 

of  m  endtan,  and  that  without  the   lem 

3  -1  ™  2.  I>.  of  hyperopia  in  the  meridian  of  least 
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ourvature.    Tin'  difference  between  tin-  two  meridians,  or 
I.  1>.,  i.i  the  amoral  of  astigmati  m 
To  confirm  ili<'  results  d   by  skiascopy  it  is 

always   ln-.it  r<>  p|  g  tin-  eye  tin-  i  vliwlcr  dial    is 

expected  t<>  <->rro  i  khi   astigmatism,  and  ropetl  the  test 

tn   BM   it'  it    rraL;  Tlnis,  in    the   abo 

og  .i     i.  I '.  i  •.  I.  nx.  80    i"  fen   ill-  I.'"-.  tin  I it 

of  reversal  will  i»  found  at  20  inch  -  thru!  meridian; 
on  placing  a      1.  I),  eyl,  p|   before  the  eye,  'in 

point    of   iw<t*i1    will    In-    feund     ii      10  '    nil 

meridians. 

When  tlie  ustigroatisra  i*  low  (0.8  l>.  <>r  less\  ii  aan 
bo  impossible  to  bring  out  a  band  <*l  light  in  1 1 1 « -  pupil 
Hut  ii  .'an  Im    ni  I  the  movement  become*  india- 

lisrublo,  or  reverses  sooner  in  one  direction  than  in 
others;  and  1 1 » i -^  proves,  tin  existence, and  indioatei  (he 
meridiaiu  "i  the  si  tigniatism. 

The  teat-lenseb  have  been  called  the  court  ->i  la»t 
appeal  in  tin-  diagnosis  of  error*  of  refraction.  But  in 
:  in  it  should  be  remembered  that  the  ii 
value  of  the  decision  of  a  <'<>nrt  "I'  last  appeal  re 
opportunity  t<>  review  all  the  arguments  and  decisions 
thai  have  e  me  before.  The  accuracy  <>('  tin-  result 
obtained  with   tin-   t  depends  largely  on   the 

knowledge  of  the  rcfnn  lion  previously  acquired  by  akias* 
copy  and  other  methods  IT  "in-  i  .■■<  mm-  skiascopy 
and  has  no  ophthalmometer,  the  stenopeic  slit  or  the 
parallel  lines  with  spherical  len  very  valuable 

i!  iii  tin-  diagnosis  of  astigmatism. 

The  'rial  with  flu-  i< -i  lenses  should  l>egin  by  placing 
in  the  trial-tV.mil  ,  before  the  eye,  tli<-  oonwtin 
as  tin'.-.-  have  been  dt  termined  by  other  methods.  When 
the  patient  has  read  tin-  test  'letters  as  far  ai  be  <  an  ^iili 
these,  they  an-  in  be  modified  by  holding  in  front  of  them 
supplem  i  O.fiOand     0.60  spherical, 

he  alternated   unless  tin-  vision  is  still  quite  |n<nr, 
n      Land      I.  D.  should  be  need,     rf  either  of  these 
improves  vision,  a  corresponding  ohongi  i-  i"  I"  made  in 
the  l-M-  in  the  trial-fraraej  and  the  trial  with  supple- 
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ni.iit.iiv  lenses  repeated  until  toy  change  in  dm  spherical 
mokes  vision  worse. 

'I'll'  ii  ili'-  direction  "t  the  cylinder  may  be  tested  by 
turning  il  i'u-i  i"  die  right  then  t<»  the  (eft,  and  asking 
the  patient  to  say  "stop,  u  moo  bi  the  change  begin  to 
dmum  vision  worse.    Hie  points  on  each  side,  a<  which 

vision    is   rniili  ml    |miv.|. til.lv  worse,  must  be  c;i  it  fully 

noted  in  repeated  trials,  and  a  point  half-way  betv 
t  Ih-iii  is  iIh  proper  direction  for  the  axis  of  the  cylinder. 
To  test  the  strength  of  the  cylinder  the  tutigmatk  I'-n* 
should  be  used.    This  is  a  crossed  cylinder,  or  an  equiva- 
lent sphero-cylindrical  lens,  convex  in  one  meridian  and 

equally  c ciii  iv.'    in    t In-    meridian  at   right  angles  to  ilial. 

Tin-  most  useful  combination  is  -0.25  spb. o  +  ";,° 
oj  i..  '''Hi  ■  lent  "i  double  that  strength  and  one  of  half 
that  strength  an  alsouBefoJ.  The  astigmatic  lens  is  used  as 
a  supplementarj  lens,  the  axic  of  the  cylinder  being  first 
held  in  the  same  direction  as  the  axis  of  the  cylinder  in 
il"  trial-frame,  and  then  toned  perpendicular  !••  it.  In 
one  position  it  adds  to  the  effect  of  die  cylinder  in  the 
trial-frame;  in  the  other  it  diminishes  thai  effect  The 
patient  is  asked  which  way  is  the  better,  or  whether  one 

way  is  an j  better  than  the  other,     [f  il  makes  Iiffer» 

ence  which  waj  the  astigmatic  lens  is  turned,  the  cylinder 
already  in  tli<-  trial-frame  u  of  the  right  strength.  If 
tin-  astigmatic  lens  doct  make  ii  better  in  one  direction 
than  the  other,  the  cylinder  in  tin-  trial -frame  is  to  Im> 
changed  according  to  that  indication. 

After  this  th"  itrengtti  of  the  spherical  is  again  to  be 
tinted,  in  connection  with  the  new  cylinder,  and  the  direc 
timi  of  its  axis  most  be  n  -r<  -i.  il  j  this  process  must  con 
tlnue  until  anv  I'lianyi'  in  the  lensea  makes  Vision  W< 
The  testing  .should  he  itit<-rru]it<-<l  to  let  the  patient  real 
whenever  I"-  bi  khbi     b'red,  otherwise  hk  answers  become 
iin -liable.    When  there  ia  any  diaorepanc}  between  the 
rasultaof  akkecopy  ami  the  test-lenses,  ii  may  be  well  t" 
py,  and,  after  the  eye  has  recovered  from 
mydriasis,  to  try  it  with  the  lenses  again. 

Treatment. — Astigmatism,  when   it  requires  treat- 
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ment,  demamte  the  constant  use  of  correcting  lenaaa,    i 
degrees  do  not  materially  impair  the  aeutenesa  of  vi-i 
and  if  the  eyes  an  no)  oseo  much,  and  no  sijjn  of  eye- 
strain arises,  nothing  need  be  done  lor  it.    when,  h 
ever,  glasses  have  ("  I"-  worn  (be  hyperopia  or  myopia,  if 
any  astigmatism  is  present,  even  £25  l*-,  it  is  usually 

hotter  to  coi  rci  I  it. 

.-inrc  any  ease  of  astigmatism  can  be  corrected  by 
either  a  convex  oylinder  with  its  carve  in  the  direction  w 
tin'  less  rurv.d  meridian,  or  a  concave  cylinder  with  ita 
curve  i"  'in  more  carved  meridian,  then  i*  always  a 
chance  to  choose  between  two  oombin  itione.  I'  baa  hocn 
Dorrccl  liyperopic  astigmaUsm  with  a  convex, 
and  myo]  matism  with  ;i  ooni  ive  cylinder,  thuat 

■    I     I  -» i  1.  iyl.  *x.  90*. 

Hut 
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nually  effective.  Ii  will  be  not i « -•  •< I  Ui.n  the  first  re- 
quires  the  use  of  a  weaker  spherical  than  the  second  ;  but 
the  second,  having  one  concave  and  one  convex  side,  if 
mounted  with  the  former  toward  the  eye,  gives  tbeadvan- 
of  a  pcriscopic  lens. 
Any  case  of  astigmatism  can  he  corrected  byeroi  sd 
oj  linden,  at  thus  for  die  above  ca 

-f   1.  cyl.  »x.  I -'I  •  .1   »t.  00°. 

lint  inch  teases  eannol  be  ground  with  perfect  accuracy, 
and  an;  far  more  expensive,  while  they  offer  no  advantage 
over  the  i"  ii-  'i'ii-  formula. 

In  general,  the  full  correcting  cylinder  is  ordered,  in 

conjunction  with  the  needed  spherical  for  any  use.     Hut 

when    a   strong    lens    is    looked    through    obliquely,    it* 

ngth  is  so  increased  thai  the  toll  correetii  tight 

It  is  therefen  better  to  deduct  0.2 

0.50  D.  from  very  strong  cylinders  that  will  have  to  be 

looked  through  obliquely.     It  should  be  borne  in  mind 

thai   when   s  strong  spherical  is  looked  through 

|uely  it  has  tin  i  ii.  ..i  of  a  ipheru-cylioder(aee  p.  191). 


a.s  n  <;.u.\. 


Prognosis. — As  a  rale,  astigmatism  ohangoB  but  little 

throughout  lift.      In  SOI ■  '■'  ■.  however,  it  changes  von' 

markedly.    It  is  especially  liable  t«  change  in  rapidly 

growing   children,   and    '■>'.    al f    tin:   ■.'-■■   id'    lil 

rally  iii  eyes  dial  are  rapidlj  becoming  lew  byperopic 
or  more  myopic,  \  1 1 ■  -i  oatai  act  sxtraction,  "r  other  oof" 
Deal  injury,  the  reaulting  astigmatism  reaches  its  height 
in  a  few  days  after  tin-  complete  closure  of  the  corneal 
wound,  and  then  slowly  subsides,  the  permanent  condi- 
tion not  being  reached  sometimes,  (be  several  months. 


ABERRATION. 

The  cornea  is  always  more  curved  at  its  renter  and 
Rattened  toward  it-  periphery.  The  crystalline  leu-  la 
r  ;i'.  the  center  and  more  convex  at  its  periphery. 
These  usually  balance  each  other  near  the  center  of  the 
pupil,  causing  an  ares,  the  vimnl  tone,  the  reftaeUon  of 
which  usually  compares  well  with  thai  of  artificial  opti- 
cal instrument.  Bn(  at  the  periphery  of  the  dilated 
pupil,  either  the  Battening  <>r  (he  increased  curvature 
predominates,  causing  aberration. 

If  the  increased  curvature  predominates,  ao  thai  the 
ire  myopic  or  less  hyperopia  a!  the  edge  <<i'  the 
pupil  titan  .it  the  center,  it  i-  called  poaitm  tumrotlon, 
imbles  the  aberration  of  a  spherical  lens.  It  is 
tin-  more  common  form.  If  the  Battening  predominates 
at  the  edge  of  the  pupil,  making  it  leas  myopic  or  mure 
hyperopia  than  al  the  center,  it  is  nailed  ntgative  aberra- 
tion. The  dhTerenet  between  the  refraction  of  the  center 
of  the  pupil  and  that  of  the  margin  often  amounts  to 
I.  I),  or  over. 

Aberration  interferes  with  the  measurement  of  ai 
tropia.     It  is.  next  to  accommodation,  the  most 

acle  to  accurate  measurements  with  the    refraction 
ophthalmoscope,  and  makes   it   y,  in  skiascopy 

ti>  r.inic  near  the  patient,  to  gel  the  movement  of  light 
and  shade  in  the  visual  zone  at  the  center  of  the  pupil, 
which  may  be  directly  opposite  to  the  movement  al  the 
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edge  of  the  pupil.  These  ts            lof  light  that  it  can 

in  the  pupil  I    in  Pig.  V  I. 

In  exceptional  caw     il    i  maee  the  patient    i"  - >  l--.-t 

under  ■  myd  - 1 » i- - !»  will  not  suit  him  whan 

D® 

Fwi.  74— AppmrnDCc    i  nl  of 

IWllill  fat v6» »x W-Ttoml miw  n  w Ihi      ■  >.  row 

(ht  pcditt  of  r*vcr>ul  of  iIh  vlaaal  «on 

tin   [>u]iil  hat ht.ici.mI.     Willi  negative  aberration  he 

may  choose  under  :i  mydriatic  ;\  convex  Ion*  ("<>  strong  i" 
allow  of  clear  distant  vision  when  tin  mydriatic  has 
|tass«l  off.    The  aberration  should  be  examined  l>y  A 

i  <:t-i  of  refraotive  error.  'IIh-  cum-  nf 
greatest  aberration  (negative)  are  those  of  eopioal  cornea, 
in  which  the  apex  ox  the  enne  may  he  20.  or  30.  D. 
pic,  while  the  peripherj  »t"  tin-  pnpil  i*  even  hyper- 
opie.  Aberration,  usually  negative,  alao  appears  as  the 
result  of  the  lens-changes  pn  oataract. 

IRREGULAR  ASTIGMATISM. 

Irregular  asti^m  cists  in  all  eyes.     Usually  h  is 

eonfnuHl  to  tin-  periphery  of  the  dilated  pupil;  bnt  often 
a  low  degree  or  it  may  I"'  detected,  by  skiascopy,  at  the 
center  of  the  pupil.  The  term  includes  interference  with 
refraction  caused  by  all  irregohiritiea  of  tho  cornea  or 
crystalline  li  as,     Typical  forms  arc  caused  by  the  all 

in  iln  cornea  that  follow  keratitis,  and  by  the 
changes  in  the  eryatallino  lona  that  preeedb  senile  cataract. 
li   <;iti-.i:-.  impairment  of  vi-ioii.  ami  interferes  With    the 
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mrioui  tetfg  for  ametropia,     [t  may  alt  -ular 

polyopia,  multiple  images  of  objects,  especially  of   the 
moon  or  sources  of  artinci  il   light,  by  reason  of  ditb 
parte  of  the  cornea  or  lens,  miming  aaefa  its  separate 
image  on  the  retina.     The  parts  of  the  pupil  which  form 
the  particular  images  can  rained  by  noticing  tin- 

i  fled  Dfoovering  particular  portiom  of  the  pupil.  What 
iii-  i  in  called  normal  irregular  aMiymutum  by  Dondcrs 
Ea  partly  abearatioii.    It  causes,  wboo  die  pupil  i<  dilated 

by  darkness,  the  rays  which  mosl  syee  MM,  extending  from 

■  point  of  light,  as  a  atar  or  distant  sre  light. 

Irregular  astigmatism  caooi     b    •  •orrcetcd  by  any  lens. 
owing  "f  the  pupil  diminishes  it*  enV  I     Bpectaoloa 

Wltll  III  OpaqOO  <U*U  having  ■  small  opening,  or    i  ii  irrow 

slit  iii  it.  called  tUnopalc 

vision  But  they  ran  rarely  i»-  worn,  beaaaae  they  limit 
the  Bold  "''  vision  >*<  moon.  Often  than  ia  ■'•iii-  high 
irregular   astigmatism    aome    email    part   of  the   em 

gular    astigmatism,    hyperopia,   or    myopia, 

the  correction  of  which  will  give  the  patient  greatly 

improveil  vision.  Sueh  areas  should  be  carefully  sought 
for  and  corre< 

ANISOMETROPIA. 

Anisometropia,  or  inequality  iii  the  refraction  of  the 
two  eyes,  exists  in  slight  degree  in  a  very  large  propor- 
tion of  oases.  The  term  is  aaoally  applied  only  to 
presenting  great  differences  between  the  two  eyes,  or 
when  one  eye  ia  hyperopio,  and  the  other  myopje,  for 
which  state  anfimctropui  n  also  used,    [f  the  difference 

of  reflaotion  is  small — I.  I>.  or  leas — each  eve  is  given  its 

correcting  lens.  This  plan  can  often  bo  followed  until 
the  diffen  i  '■■  amounts  to  2.  or  2.6  !>.,  although  in  tl 

it  is  sometimes  better  to  weaken  slightly  the 
stronger  of  tin-  two  lenses.  Wlien  the  difference  is 
greater  than  'J..r>  I).,  each  eye  may  be  given  its  correcting 
lena  in  gome  cases;  bul  sometimes  it  is  beat  to  give-  the 
correct  in  u  lens  lor  the  better  •  ye,  and  one  of  alwut  the 
same  strength  for  the  other. 
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THR  MOUNTING  AND  WEARINO  OF  OLASSES. 

Looms,  to  bo  ol   service,  Qnari  be  properly  mouoted 

and  worn.     SpCOtaole   frames  an-  sii|»-iinf   (•!  i\ 

fpince-oes)  fur  strong  cylinders;  t li.-  former  ^cm-rally  can 

bo  i ■•  to  urafc  l\  adjusted,  rod  k*  p  their  place  better. 

.  however.  beoauao  of  their  appearance,  wit] 

■  M  atimca  !»•  worn  when  »p<etaoie>  would  not.    They  arc 


DVOnJ  -in    for   slipping   on    ami   oil',  it'  tin's    must 
*VQUenU]   be  done,  us  with  glasses  used    lor  presbyopia. 

in  any  frame  tlie  lenses  must  in-  mounted  so  to  to  take 


tli.'ir  proper  position  before  theeyee    They  must  have  the 

I  ffoper  distance  between  their  oantera  (usuaUj  1 1 »* -  pupil- 
arj  distance);  and  most  staj  permanently  at  the  proper 
height,  nut  slip  down  beeaoee  too  no  i  pi.  ■■•  is  too  high, 
must  !«•  tin'  proper  distance  before  the  eyas,  oaually 
ju.-i  far  '-ip.'Ufli  away  to  i  being  touched  by  the 

lashes;   and    they  must  have  .such  an    inclination   that 
when  in  D0Q  the  ryes  will  look  08  nearly  perpendicular  to 

the  surfaces  of  the  gbea  aa  |>ossii>ii — that  is,  for  diataneo 

the  gUVM  should  face  directly  forward  ;  ('•  i 
they  should  htOO  BOmewhai  downward. 
Effects  of  Oblique  Lenses. — With  strong  lenaa  il 
rj  important  to  have  the  line  of  njght  oearly  parpen* 
ilicular  to  the  lens  surfaces.  When  looked  through 
obliqnely,  the  effect  iathat  of  a  stronger  lena  to  which  has 
been  added  a  cylinder  with  its  axis  parallel  to  the  line 
about  which  the  lens  io  rotated  to  make  it  oblique.    Thus. 

a  10  1>.  ■•on  vex  kn-.  rendered  oblioUO  by  rotating  it  a  round 

it-,  horizontal  axis,  i-  changed  according  I  lounl  of 

obliquity,  to  act  as  foil. 

ID  ilriKa  v>     .     Iiil<  ■  U   UST5, 
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Patients  sometin  obliquely  through  tbt  edgi 

their p  t  tta  effect  of  a  stronger  lem  thro  bat; 

rurnuhed  them,  or  a  cylindrical  effect  thai  t  In  i  r  leosi 

ive.    This  expedient  i    a  .i  i  good  one,  because  when 
the  obliquity  a  lufv  tent  to  give  a  decided  effect  a  slight 


ADAPTATION  To  QLASSi 

i  hange  of  obliquity  rives  ;i  narked  change  in  thai  effect 
To  prevonl  the  undesirable  effeotaof  looking  obliquely 
through  ;i  I'll-,  the  perncopie  form  b  i"  be  adopted. 
(Seep.  1 19  and  \>.  I86.J  The  ideal  combinations  for  suob 
periscopic  lenses  are  indicated  in  tin  following  table i 
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Changes  with  Age.— Bolide  die  gradual  iini 

of  presbyopia  tint   usually at   between    16  and  BO 

years  of  age,  ch  inges   in   refraction  dccuTj  apart  from 
injury  ordiseoM  of  the  eyes,  making  occasional  ch  u 
in  the  correcting  glamwc  advisable,     [n  early  childhood 
the  hyperopia]  preeenl  al  Irirth,  teuda  to  diminish. 

Myopia  shows  the  greatest  tendency  i«.  increase  between 

iml  -ji»  yean  of  age,  but  high  degrees  of  it  maj  ooo- 

tinue  to  hutch -e  tiiron^tiout  lift-,     In  -t  persons  1 1 v- 

|M>n>pi:i  in>T«isc8  during  adult   life,  and  myopia  of  low 
degn  i   tendency  to  diminish.     .Wigmia 

may  change  in  every  respect,  a  ml  in  a  largi-  |.r..]>ortioo  of 
persons  there  i-  'i  tendency  to  :i  shifting  of  it-  meridians, 

bat  in  old  age  the  meridian  of  greatest  ourvatni 
apt  to  Ik-  horizontal  or  nearly  bo,  aatigmia  against  the 
rule,  while  in  childhood   n-tigmia  according  to  the  rul.    i 

i.  more  common.    (See  page  169). 

Period  of  A< .''•,.'"'.'■. a.-— Seeing  through  41  pair  of 

lenses  demands  a  oew  co-ordination  of  il><  nervous 
and  mneonlar  actions  concerned  in  vision,  which,  lil><'  say 
Hilar  now  exercise, requires  time  i"  master.  Until  the 
new  actions  have  become  customary  and  automatic,  the 
beat   help  will   not   be  obtained  (rem  the  :  The 

hyperope  may  have  trouble  In  n  taxing  I » ■  -^  iwx?iihiiiumI:i 


BRBOBS  OF  BXFRAOTtOS. 
Ion  noes  to  !<■!  tin'  glass  do  tin  '  1 1 ■•  •  myope 

;il   lir-l   llml    il    :m    elVorl     to    l.<<|>    iiji    1 1 1. ■  : i ■  -•  •  >i 1 1 1 il •  m  1  :t t i« »1> 

Deeded  fcH*  near-seeing.  Lenses  of  unequal  Btrength,  for 
correcting  imsymmotrieal  stum,  cause   apparent 

distortion  -i  objects  (binocular  niebunorphopoa)  and  con- 
fusion Hi'  perspective,  thai  maj  not  wholly  disappear  for 
many  months. 

1 1"  the  new  lenses  correal   s  considerable,  degree  of 
refractive  error,  pi  uncorrected,  the  patient  should 

be  informed  thai  they  will  not  he  entir.lv  comfortable  at 
first.    The  necessary  period  of  adaptation  will  ho  some- 
,  proportioned  to  the  patients  age,  varying  from  a  day 
or  two  in  children,  to  two  01  til  sn  longer 

in  old  people.  If  tin  patient  l»-  not  informed  of  these 
difficulties  :it  the  time  oi  getting  hit  glasses,  he  will  think 

that  there    hat   been  some   mi  i .!..•  al*>nt   them,  ami  may 

meet  subsequent  explanations  with  incredulity. 
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DISORDERS   OF  THE  OCULAR  MOVKMKMS. 

Mo.  i  mi  sts  of  tin  eyeball  arc  required  to  place  the 
most  sensitive  i*art  of  the  retina  when  it  will  receive  the 

•  of  the  obj  dally  looked  :\t  -.  in  keep 

eye  turned  in  the  desired  i  during  movement!  of 

th<'  bead  and  body  that  would  otherwise  displace  ii  |  and 
to  keep  the  two  eyes  directed  toward  the  same  point,  to 

ro  imagi  i  which  by  fusion  will  give  binocular  vi 
There  may  be  inability  to  execute  the«o.  movement  ,  or 
may  be  accomplished,  bat  by  undue  eflb 
Ii'  an  eye  is  m  directed  thai  the  image  of  the  point  en 

Which  attention    U    fixed    fall*   ODOfl   the   fovea,  the  eye   is 

said  to  Jb  thai  point  Normally, both  eyes  "fix  the 
»mc  point.  If,  however,  one  of  them  does  not  Us  the 
point  looked  at,  but  baa  its  visual  line  directed  elsewhere, 
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it  is  said  to  da  tab  Stick  an  eye  •-  called  i  di  ■  kiting Mt, 
the  other  is  called  %  fixing  .  >.  .  The  point  "fixed  ia 
called  (he  potsi  qf  fixation,  the  angle  between  the  deviat- 
ing position  of  tin*  visual  line  and  it-  norm:  <  I  direetion 
through  the  |>oint  of  fixation  is  li 
•mint  An  ere  which  deviates  i«  said  to  sewnfc  The 
deviation  constitutes  the  abnormal  condition  of  soum!  or 
atraWenma, 

Ocular  Movements.— Tlic  normal  extent  of  the 
ocular   n-.iiM  ii .  ni-    sarin  with   the  general    muscular 

Ciwcr,  and  with  the  tana  and  promine •  of  the 
ills  and  their  relations  to  the  orbit.     Tl 
crally    he    turned    from    forty-ii         il    ■  ,  w    to    fifty-five 

degrees  to  either  tl"-  right  or  the  leA,  ■  total  excursion 
noriaontally  of  alnot)  to  one  hundred 

and  they  art*  capable  of  a  total  vertical  movement  of 
seventy-five  degre  hundred  degn   -    These  roove- 

iiii-iitn  cam*  tip'  eye  inn wajdj  "mil  tin?  outer  margin  of 
i  in  a  is  behind  the  external  oanthoa,  inward  until 
the  inner  oomcal  margin  touches  the  plh*a  and  cnnmclc, 
ami  up  nr  down  to  where  tin*  margiD  of  the  cornea  [Kisses 
considerably  behind  1 1 1«-  widely  opened  li<ls.  As  the 
limits  of  movement  in  any  direction  an-  reached,  the 
eftiirt  becomes  fatiguing  or  painful,  and  the  eye  tends  to 
oscillate,  exhibiting  a  Kind  of  normal  nystagmus. 

Although  the  eyes  are  eommonl)  so  directed  that  their 
visual  lines  meet  iii  the  poinl  looked  at,  and  their  move- 
ments are  so  co-ordinated  as  t"  preserve  this  relation  con- 
stantly, it  i-  ■  relation  that  can  ho  changed  within  certain 

limits.  Thus,  the  muni  lines  commonly  lie  in  the  same 
plain  .  !•  i  d  through  the  fovea  of  each  eye  and  the  poinl 
fixed,    lint  one  eye  may  be  made  to  turn  up  or  down  more 

than  the  other.     It  will  do  so  to  prevent  double  vision, 

ii"  a  prism  be  |'!a<  with  its  base  down  01 

up.    The  power  of  doing  this  is  called  the  power  of 

rio-m  or  tar  It    varies   nun: 

a  one  to  two  degr  a     thi  double  vision  don  Dot 

aniens  the  prism  osed  thus  is  as  strong  an  -  t<> 

4   centrad*.      Tin*   eyes   are   said   to    oaereoRM     weaker 
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prisma  by  tli<ir  power  of  sarotundnctkm.     Ii  prisma  be 

|il:n'cil  before  OIM  or   both    I  J  ■■-    with   tli<ir  boson  toward 

tiir  dom,  the  oyoi  looking  :it  a  distant  objoot  turn  oat 
and  their  vi  - 1 1 : 1 1  linn  divi  rge,  la  ''overcome''  the  prl 

mill    :ivoi<i    double    vi.-i.-n.      Tlii-    i-    called  aod 

li>-   normal  extanl    is  iboat  ■>  to  10 

ud  .    w 'ii.'n  prisms  in  placed  before  the eyes  with 
thrir  bast    toward  the  temple  thi  eyes  turn  in  to  "over- 

< te  "  then.    Tins  \<  the  adduction  >>r  /..  fanwHmi  ■  i  •■■  no . 

It*  DOininl    limits  nn-   from    12   to  20   oontrads.      The 
ion  of  ibduotion  t<-  adduction  power  is  I  t" 
2 or  i  i<>  .t.    The  adduction  power  may  1"  <l  l>y 

practice;  tad  by  using  accommodation  and  it  adt  riii 

it  obja  i  indistinct,  th  \  i  ry 

much  mora.     I'm   this  I    no)  whi  dly  meant  by 

the  power  of  adduction.  Bj  a  maximum  eflbrl  the 
viwml  lines  maj  be  caused  to  converge  to  the  extent  »t' 
]<h)  (<•  150  eentnda  (60  degrees  to  86  degrees)- so  that 
they  will  meet  at  a  point  ban  •'!  inches  from 

the  eyes.  This  power  of  converging  the  eyes  is  called 
the  power  of  i    be  measim-il  by  the 

nearest  point  at  which  an  object  con  I"  r>-<  n  single,  the 
near-point  qfeenn  '>r  by  the  power  to  "overcome" 

C'sms  with  their  bases  toward  the  u  mpk  ,  if  the  patient 
t  learned  to  exert  his  fall  power  in  tl.ii-  way. 


THE   METER-ANOLE. 

Winn  the  eyes  look  at  a  point  directly  In  front  of 
them,  and  one  meter  away  from  each  eye    that  is,  when 

both    visual   lines   meet    meter   from   eaoh   eye  - 

in   tin-  perpendicular  to  tl"-   line  joining   the   eei 

itatHH)    of   the     tWO    (yes    :it    it*    inuliile.    the    itnj;l<! 

whieh  each  visual  line  will  make  with  this  pcipendto- 
ul:ir  is  called  :i  rotter-angle.  Thus,  in  Pig.  75:  Bop* 
|km«-  Band  &  to  represent  tin  itation  of  the 

two  eyea,  sod   /'  .'/  the  perpendicular  to  the  middle 
point  of  the  lino  joining  It  and  /..     When  the  distance 
/.*  .1/ or  I,  M  is  I  in.  tn,  the  angfc   B  M  /'or  the  si 
u 
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L  M  Ph  ooe  meter-angle.     1  f  the  distance  fnuu  the  eye 
lo  tbr  point  lad,  m  /."  >/ ',  is  J  meter,  the  IP  J" 

eqnabt  two  meter-angles.    If  the  distance  «.f  tlie  j»>  :n 
m  |  of  a  meter,  the  angle  eqnmle  three  rnetor-angta.  and  bo 
for  other  distances.     The  number  of  nieter-angl   - 
vergence  has  the  same   relation   to   the  distance  of  the 
point  fcxed  as  the  strength  of  a  lens  in  diopters  has  to 


the  focal  distance  of  the  lens.  The  value  of  the  meter- 
angle  in  centrads  or  degrees  varies  with  the  distance 
between  the  renters  of  the  two  eves.  Tho*.  if  the  dis- 
tance between  the  maters  of  rotation  (regarded  in  practice 
as  equal  to  the  distance  between  the  centers  of  the  pupils) 
be  50  us.  the  meter-angle  equals  2.5  cmtrads  or  1.43 
degrees ;  for  60  mm.  it  is  3  centralis  or  1.72  degrees,  sad 
for  70  mm.  it  is  3.5  centrads  or  2.005  degrees. 

PROJECTION    AND   DIPLOPIA. 

The  image  of  an  object  is  formed  on  the  retina  at  the 
point  wl>  dgbl  line  fmni  U>e  nl»jr>et,  tlm«ugh  the 

nodal  p>irat  uf  t!  ■  •  retina, 

when  an  image  i«   formnl  •«   the   retina,  tb 
which  light  com*-*  !>■  form  it  n  r  Kyfeetrd" 

mrtino  «»f  U»e  straight  line  fn«m  th'  f  the 

retina,  through  th«-  r>«L»!  j*»int  of  the  eye.     Tbcsv  ■  po>- 
jnrtintt.'*    »{    the    ini|inwM»-    tnaile    •«    the    retir. 
external  ubp-et*  become   by   exprricner  rathnatrly  aaw- 
with  tmpm*h«a<*  maile  tktnueb  wth»  -  ind 

i  serve  to  locate  the  objects 
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When  tin'  i  mi  I..-    .up    poinl 

ID    I i.il h    1'i.ven*,        These    :ir.  uliui/ 

it*.    For  any  other  poinl  of  the  retina,  the  lint  o? 

p  oji   I  nn  IV whit  li  makes  ■  ■  i  ngle  w  Itfa  the 

visual  lii"'  ol  n  poinl  in  tin-  other  retina 

in. in  «rhi<  h  the  line  of  projection  ha  the  same  relation  to 
iin-  visual  in"  I  eye.    Buoh  points  area! 

ponding  /minis.     When  the  fcwi  are  fixed  on  a  on 

lain  point,  iiu|  of  the  poinl  fixoa,  ma  of  01  rtain 

other  poinl  ,  fall  •  ">  ''corresponding  points"  of  the  two 

:;-.    Thaw  points,  wli  II orrcsponding 

Iioints  of  in  ■  ceiled  the 

( ml)   points  lying  on  the  boroptei  ean  i 
their  impressione  on  ing  point)  of  the 

i v.i.  retiniiH.  All  points  lying  nearer  i"  the  eyea  than  the 
horopter,  or  lying  beyond  it,  make  their  impressions 
on  parts  of  the  retina  that  do  not  exact:  pond, 

[mpreasions  <>t'  an  object  made  in  th<-  t  ■<n  corres- 

retina  give  rise  to  i  single  |>eroep- 

tioil  <>!     I:i 

[f  the  wo  retinae  almost  correspond, 

there  ftill  results  a  single  impression  :  but  the  stereo.- » 

i  b\  which  nrejndge  the  rclativi    distanee  of  objects 

ded.     It"  the  points  on  which  the  impreeaiona  are 

:.  in  the  two  eyes  tliffi  r  too  widely  io  their  relation  to 

the  visual   line,  instead  of  the  Btcreoscopio  affect   there 

ilte  b  confused  perception,     if  the  points  differ  a  little 

hi.  re  widely  v.i.  two  separate  perceptions  of  the  object 

I  are  referred  m  different  directions,  as  though 

belonging  t<>  different  objects.     Tin-  \»  rceiving  of  the 
its  BeparateJy  by  the  two  eyes  con 

..r  double  vision. 
jefa  diplopia  is  readily  produced  by  piscina,  a  finger- 
tip i  i  Idle  <>C  tli..  lower  lid.  just  within  the  margin 

bit,  and  pressing  slightly  bat  kward.     K> ■■■■: 
ImiiIi  caddy  "i»  n.  I  on  some  promim  nl 

objeel  .'.ill  be  seen  to  separate  from  the 

trin •.  :i -  the  prcssur    of  tissuo    booV  into  the' 

■   doe i  ward    The  student  should 


196 


PROJECTION  AND   DIVLOl'IA. 


try  this  exrjoriment  to  gel  i  better  mdentandiog  of 
certain  points  in  regard  t<>  squint  and  diplopia. 

The  departure  Som  azacd  oorresponaenos  between 
the  ] m .i ti t -  on  which  the  impressions  are  made  in  the 
tw..  iv. s,  necessary  t"  cause  diplopia,  varies  for  dif- 
ferent parts  of  tlie  retina.  At  the  fovea,  where  nor- 
mally the  impressions  are  always  made  at  exactly 
com  spending  points,  the  slightest  lack  of  correspondence 
causes  confuBion,  and  is  extremely  annoying.  Ob  the 
periphery  of  the  retina,  where  there  is  generally  a  lack 
hi  i  \:ni  correspondence  in  the  impreBnona,  they  may  fall 
mi  widely  different  points,  yol  diplopia  nay  not  be  per- 
ceived or  "ill  not  I"-  annoying.  Separation  of  peripheral 
iinprosinii  OOB  lantly  000018,  and  habitually  pilars  un- 
noticed. I'm  it  can  beperceived  and  studied  tnusi  Mold 
two  |»  aoihi  in  ■  line  with  the  nose,  one  8  inches  in  front 
of  th«'  face,  the  other  12  inches  in  front  of  it.  On  fixing 
the  eyes  on  th   nearer  pencil,  the  more  distant  one  will 

:ip|M-ar  double,  its  image  falling  not  on  ei.nes|>oniling 
parts  of  the  I  wo  rctinio,  lint  on  tin   na-  il  -Lie  i  if  the  li 

in  both.    On  fixing  thi  eyes  on  the  more  distant  penoi), 

the  nearer  one  will  likewiae  appear  ilonl.le,  its  images 
lulling  mi  the  temporal  portion-  of  both   retina.-,  instead 

of  corresponding  point-,  which  would  be  the  temporal 

if  on<    retina  and  the  nasal  side  of  the  other.     In 

1 1      experiment,  as  in  all  phyaiological  use  of  the  eyes, 

the  in  i        ii  the  foveas  exactly  correspond,  hence  the 

diplopia    i-    not   annoying,  hut    may  be   oven    difficult   to 

discover.  When  the  fixation-point  is  also  invoked  in 
the  lack  of  correspondence  between  the  two  retinal  im- 
pn  dons,  the  diplopis  is  obvious  and  annoying;  It  ean- 
iii  .1  generally  be  Ignored. 

W'h.n   a  BO  which    prcvionslj   has    fixed    nor- 

mally with  its  fellow,  begins  to  d.  viati ,  diplopia  results, 
and  the  varieti  of  the  diplopia  varies  with  the  direction 
of  the  deviation.     The  eye  which  -'ill  fixes  properly 
the  i.i.j. '.  t  looked  at  upon  its  w 

ami  pi'ojei  I-  ii  iii  its  true  direction—  the '""  mOOH.  The 
di  \  iating  the  impi  te  other  part 
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of  tli''  retina  mid  projeota  ii  in  some  othei  direetioa,  .1-  ■■> 
ul  object  of  the  same  kind — the  fal*  image.  The 
ion  "i  those  to  one  another  can  best  l»'  illustrated 

tliu.i  :  Suppose    Fjg.  76  I"  II  :i  case  >■!    convai 

squint  in  whirl,  B  i-  the  lixiiifi  and  /-  the  deviating  oyo. 
In  ll,  tint  image  of  <>,  the  point  lookod  at,  bib  .it  the 

:i.     Hut  in  /,  the  image  <>f  0  611s  .U.wi. 


Fiu.  5a— Thi  hnagi  In  -• 

Heooe,  tli<-  projection  of  the  false  Image  seen  by  /•  will 
not  correspond  to  the  projection  of  the  true  image  seen  by 
It,  I. ul  will  be  in  the  direction  of  /•',  the  Qnc  /'  /•' 
making  with  ili<-  viand  line  R  0  the  ame  angle  as  ./'  0 
makes  a iili  the  visual  Ii"'1  /•  ft 

[t  should  be  noted  thai  if  the  deviating  aye  be  turned 
up,  the  impression  <>f  tin-  objeel  Bxed  n  made  on  the 
upper  part  of  the  retina,  and  the  false  image  is  projected 
below  the  trne  image.  If  the  deviating  eye  be  turned  to 
the  right,  the  impression  bj  madi  on  the  right  half  of  its 
retina,  ami  the  fills*.-  image  i.-.  projected  to  the  left  ol 
true  imagi-.  In  general,  the  false  image  if  projected  in  a 
direction  from  the  true  image,  the  opposite  of  thai  in 
which  the  eye  deviates. 

When  the  image  set  n  by  the  right  eye  appears  to  the 
right,  and  that  belonging  to  the  1-  it  .-■  left,  the 

diplopis  is  called  Itomoitymom.     Winn  I  hi-  iniagf  Ul 
0  the  ri^ht  ey<    -  -  ■■  n  (<>  tlie  left,  and  that  helonj 
i"  the  lefl  eye  appears  more  to  the  right,  it  is  mused 
diplopia.     Homonymous  diplopia  0  ben  the 

are  crossed,  and  crossed  diplopia  when  the  eyes  divt 


1*1  DIPLOMA. 

\>,  lg  ill    |  •  I  ■  I J  >'  -1 1  i  c  .!  I   to  tin    ]'li  violl- 

inn,  the  -'I'M'  urn--  nl'  ii-  occur- 

:  in     pntictlt,    Hi'l   thl    li'iinii        nl'  the   false 

■i .     \\  hern  ilic  power  of  binocular 

loped,  lis   in   patients   uflirti-d  v,  illi 

diplopia  is  ni  ver  noti I.  and  il  maj 

ililt  in  provoke  ii.     \\  in  ii  thi;  visio  ic  eye 

diplopia  causes  little  annoyance.     With 

id'  Mpiint,  too,  diplopia  in  nut  trouble* 

nl'     irui  ■;■■    falls    bo    far   rroin    tin     fovea. 

"   -I    |i  ng    standing,  cap  cially  if  dcv<  loped  In 

■i  ili|ili.|>i;i  i-  avoided  bj  habit- 

irding  the  impn  ssion  mad  on  the  di  \  iating 

im  u  ii-  one  accustomed  to  the  os<  of  the  ophtliat 

in     ni  •  i  othei   monocular  optical  rostra* 

irn-  to  disregard  the  visual  impiv.-.- .ion-  m:ul i 

-I   ijrc,  and  b   nrork  with  both  eyes  open.    Any 

in  the  position  of  the  false  image  on  tin   retina 

kulj   to  niaki  it  more  noticeable.     Tiua  may  be  taken 

■  ■  of  iii    attempting  to   provoki    diplopia.      It 

i    il-H  be  remembered  that  where  binocular  fusion 

i,|...--il>li«,  diplopia  may  l»'  rendered  vetyannoyin 

bringing  the  Image  to  the  macula. 


AMBLYOPIA  WITH  SQUINT. 

In  the  majority  of  cases  vision  is  poorer  in  the  devia- 
ting than  in  the  fixing  ey<      Thu  tnaj  be  due  to  an  error 

iiliin  the  eyeball,  or  to 
nital  amblyopia.     Hut  often  it  i 

qnint — an  \    ;ual 

id  especially  1 1  •*•  power  lo  n  re,  i- 

.  which  the  deviating  eye  does  not  get 

■.  i-i  .ii  in  the  squinting  eye  actuall] 

ea  after  aquinl  is   established.     Thi-  i*  aseribed  to 

nabitual  "anppreadon  >  prevent  diplopia. 

Causes  Of  Squint.  —Congenita I  inability  tfj  l urn  ill. 
_in  (  ;    nire,  but  coses  ocour.     Ii  will 

■il  to  uuili-r  Pi  -.|uini.     Incomplete  \ 

'  ir  DO-ordiua  This 


R8  OF  >■■ 


199 


hi  I"-  <•>.].<■. - 1 - -•  I  from  tlie  extremely  complex 
oi  the  adjustments  required  and  the  comparatively  mocot 
evolatioo  of  tin  power  of  bin  eular  <  ision.    Tin 

i  -i|iiiin  arc  paralysis  of  one  or  mora  of 
the  oouhur  muscles;  and  immrfect  vision  in  one  ■■■•-, 
•x  from  opaoit}  ofthi  medu^  distortion  of  it*  dioptric 
lur&ces,  "i  aiaeac  of  the  choroid,  retina,  ot  optic  di 
n mil  i  in-  it  unable  to  participate  in  binocular  \^ 
Hyperopia,  myopia,  and  other  special  canaefl  '''ill  I"'  coo- 
red  with  the  particular  fornu  of  squint  which  lhay 

lull. 

Diagnosis  of  Squint. — The  evidence  <>t"  sqnint  ia 
often  revealed  I",  die  maal  casual  inspection  of  tin  i 
Still  the                                  10  of  squiiri  dmj  be  mis- 
leading.    We  judgi    the  direct! f  the  eyes  by  the 

direction  of  the  c  nd  when  the  visual  line  m 

the  cornea  at  tlif  usual  poinl  u  littla  lo  the  nasal  ode  of 
the  center,  w<  can  dm  correctly.     When,  however, 

«li>'  visual  line  pierces  die  cornea  el  a  distance  from 
center,  the  cornea  «ill  appear  i"  be  turned  in  one  direc- 
tion, while  the  visual  line  is  really  directed  somewhere 
The  eye  will  :i|>|";ir  t"  squint,  when  really  both 
lines  directed  to  1 1*<-  poinl  fixed ; 
or  it  \>ill  ai  p  !»■  proper!]   directed  when  really 

squinting.    The  appi  t  squint  most  Ihercfow  be 

confirmed  by  careful  b 

Tbo  Covor-teet. — If  both  eyes  possess  useful  vision, 
the  covering  of  tin  squinting  eye  compels  the  patici 
•'  ii\  "  with  what  was  previously  the  devintii  g  eye.  This 
Ih-  may  do  by  turning  the  head,  in  a  caw  of  paralytic 
squint,  "r  by  simply  turning  the  eyes  in  a  <-i^'  of  comi- 
:ii.  The  eye  which  had  previously  deviated 
turn*,  x)  :i-  I..  fix  the  point  at  which  the  patient  i-  trying 
to  look;  and  the  eye  that  bad  Axed  tarns  elsewhere — 
::(<•-.    Thna, :  i  ing  i  j  e.  the  de\  i  ition 

nr  aqninf  i-  transferred  from  one  eye  t"  the  other.     Bj 
drifting  the  oovi  r  from  oni  .    Inl  is 

rransferred  be  er,  which 

the  band  nr  :i  piece  of  cardboard,  held  in  front  <>('  the 
Id  be  tin  ii  front  t->  allow  the  surgeon  to 
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watch  iIm-  in< »\-  in-lit  thai  oaeun  behind  u  ;  but  it  mm 
be  so  field  as  certainly  bo  interrupt  tin  patient's  view 


v, 


ii-  I'c.v.TfU  eve 


i(h  tl 

The  direction  from  which  the  eyes  move  when  the 
oovor  is  shifted  htdicatea  the  direction  of  the  squiiii. 
Tim-,  if  mi  uncovering  the  right  aye,  it  moves  to  the 
right  !'•  li.x  the  object,  ii  must  nave  been  deviating  to  the 


tori  convergent  squint;  if  ii  tuovee  upward,  It  was 
deviating  downward — vertical  squint ■>  If  ii  moves  to  the 
left,  ii  mn  deviating  to  the  righl — divergonl  squint! 

Power  of  Moving  Byes  in  Different  Directions. — 

Having  ascertained  thai  squint  la  actually  preoent,  we 

I   iii-m  determine  i-  ii  ocm&ami  (conootrutan£)  tquint 

nr  paralytic   ttprint.     This  may  In'  done  by  watching  the 

behavior  of  the  cyea  when  tln-v  attempt  in  ii\  an  object 
liriii  successively  in  different  directions.     The  patienl 

nay  be  directed  to  ii  x tinuously  the  end  of  a  Roger  or 

:i  1.  ;i> I  pencil,  which  the  surg holds  Brat  in  one  part 

of    III.-     field     ami     linn     in      inullnT.         If    llir    .-ipiint     lie 

oomitant,  it  remaiin  substantially  the  same,  whatever  the 
direction  in  which  the  turned.     It",  however,  the 

squint  be  due  to  the  weakness  or  paralysis  of  a par- 

tieular  mueel ■  muscles,  the  eyes  move  and  fix  nonnaJIj 

i<>     -ill-     .  -ii  loii'_'  :i-  lln  ■  atfeeti  .1  nm-cli'  <>i    m-Ii-s  arc  nut 

culled  upon.  But  when  tiw  OOntraetion  of  the  affected 
muaole  is  aeoesnry  lor  the  movement  required  of  one  of 
tin-  I'v.-,  i kit,  eye  will  big  behind  its  fellow,  will  no 
longer  iiv  the  object,  but  nail  deviati  .  and  the  stronger 
the  oontraetion  required  of  the  paralyzed  muscle  the 
greater  the  deviation.  The  direction  of  the  movement 
which  tin  squinting  eye  fails  to  execute  shows  which 
muaole  Is  effected.    Thus,  if  the  right  eye  tails  to  turn 

Upward  with  the  left,  the  right  superior  rectus  is  at  fault  ; 

if  ii  fails  to  turn  to  the  right,  the  tight  external  rectus 
does  not  properlyperform  ii-  function;  If  it  lags  on  look- 
ins  down,  the  Inferior  rectus;  on  tuning  the  era  to  the 
left,  (ho  internal  rectos  i-  responsible  for  the  deviation. 
The  test  of  movements  in  the  diBereol  directions 
mould  include  a  trial  of  the  pow.i  „\'  i-.hm  i^iin'i-  l>y 
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holding  (lie  point  looked  at  in  tin-  median  |il;mr  tod 
bringing  it  steadily  toward   tie-   BOM  until  tin'  j ..- 1 1 i . •  1 1 1  ou 

no  longer  lix  it  with  both  aw  b,  bul  ii  compelled  to  allow 
one  of  them  t<>  deviate.  Toe  nearest  point  thai  ou  be 
fixed  by  both  eyes  at  once   i.-   the  ntar^poinl  of  oon- 

Measuring    the    Amount   of   Squint.  —  Having 

■BOertaiiKil    tin-    |hv-mht    of  squint   and   its   va: 

next  gtep  is  to  measure  its  degree.    The  < •  i « t  pun  of 
mi.';.;   the  deviation  'it'  the  eye  upon  a  rule  bold 

Im  fore  it,  in-  laid  along  the  edge  of  tiie  lower  lid  has  bfl  0 

discarded  fin  mm  accurate  methods;  One  of  these  is 
by  the  perimeter.  The  an-  of  the  perimeter  hi  iiig 
turned  in  the  direction  in  whtOU  tin  eye  deviates,  t  In- 
squinting  eye  is  placed    at    the  center  of  the  ar> 

for  the  taking  of  its  visual  field.    The  fixing  eye  is  then 

turned  toward  some  distant  point.  as  some  jMiint  iutoks 
the  room,  exactly  in  the  line  of  the  axb  of  the  instru- 
ment. The  deviating  eve  would,  if  properly  directed, 
look  toward  the  same  point  in  the  axis  of  the  instrument, 
lie  Burgeon,  noting  where  this  eve  is  directed,  reads  from 
the  graduation  of  the  are  the  number  of  degrees  of  devia- 
tion.     Tn   determine   exactly   the  direction   in   which   the 

eye  is  turned,  the  Borgi  m  eye  is  moved  along  the  arc 
of  the  perimeter,  with  a  candle-flame  just  in  front  of  it, 
and  when  tin-  reflection  of  the  flame  from  the  patient's 
cornea  appears  to  be  in  the  center  of  the  pupil,  the  desired 
tiou  of  the  deviating  aye  baa  bi  ■■  (bond.  For  the 
candle-flame  may  be  substituted  an  ophthalmoscopic  mir- 
ror reflecting  a  Same  placed  elsewhere. 
To  measure  the  degree  of  squint  by  the  tangent  of  th» 

angle  of  deviation,  the  bo rgi places  bis  ays  I  meter 

from  the  patient,  in  the  dark  room,  and  with  the  ophthal- 
moscopic mirror  throws  the  light  00  the  path  nt*.-.  ■■ 
ating  eye  and  watche  meal  reflex;    The  patient 

fixes  the  surgeon's  finger  held  I  meter  away  and 
moved  in  the  direction  opposite  to  that  in  which  tin 

i. -..  until  the  corneal  reflection  of  the  light  appears 
in   front   of  the  center  of  the  pupil.     When  this  is  the 
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case,  the  patient'.-  ■•  ilr\  iating  <■}■>•  "  i-  directed  toward  the 

surgeon' s  eye  ami  the  ophthnlmo-i-upii'  mirror,  while  his 
"fixing  eye  i-  directed  toward  the  surgeon's  finger.  The 
.list. imc  from  the  Hurgeon'aeyeto  the  finger  is  the  tangent 
in  the  angle  of  deviation.    It  may  be  measured  on  >  i  pi 

tin  . t .- 1 1 r •  •  or  nicti  r  -tick,  on  which  may  be  laid  off  a  scale 
ol  tangents.  Approximately,  ••;«•-- 1 ■  centimeter  humus  an 
angular  deviation  of  I  centred,  ox  the  deviation  ol  i  I 
degree  pri  on 

The  i«>ts  a.-  above  described  do  not  rive  exactly  the 
deviation  of  the  visual  line,  but  the  deviation  of  a  line 
draw  n  through  the  renter  ■■!  curvature  of  the  corn)  -i  niiii 
the  center  ox  the  pupil.  Any  notable  departure  of  this 
line  from  the  visual  line  maybe  onsen  d  bj  i       ring 

the  patient^s  fixing  eye  i him  ii.\  the  eight-hole 

in  the  ophtiialmoacopio  mirror  with  the  eye  thai  ordinarily 

iates,  and  noting  ill"  apparent  position  in  the  pup 
the  corneal  reflex,     tf  this  beat  thi  oentei  "f  tin  pupil, 
the  two   line*   in  question  ooinddt  ;  If  it  be  not  at 
oentei  "!'  tin1  pupil,  it-  position  i-  ts  be  noted  ;  and  the 
reHex  must  be  brought  to  this  same  position  in  measuring 
the  dt  gree   if  iquini. 

The   Diplopia    Test. — If  the    patient    ean    recognise 
binocular  diplopia,  it  gives  the  most  accurate  meant  ol 
measuring  the  di  onlnt     It  can  be  moat  (avor- 

tested  by  having  il»-  patient  ease  at  a  small  Dame 

I    meters    distant    i"   :i   dimly    lighted   room.      If  then     i 

difficulty  in  observing  the  false  image,  on  account  ■>('  the 

extreme  deviation  or  Imperfa  I  » I  i f  tin-  squinting  ova, 

tin  fixing  eye  maj  I overed  with  dark  glaai  todunuv 

iafa  the  vividness  of  its  Image;  or  with  the  hand  ft 
little  time,  to  :ill"«  thi  patient  to  notice  the  image  i>< long* 

inp  t<>  the  deviating  eye,  before  letting  il lier  in 

appear. 

When  the  two  images  have  been  certain!]  recognised, 
the  covering  "I  oni    i  to  disa]  | 

indicating  which  image  belongs  t->  it.     <>r  the  betti  i 
may  be  oov<  red  with  a  coli  t>>  leseen  the  bright- 

ii'--  of  il-  in. :>!•■•    iml   ii--in_'iii-h  it  by  0 
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To  in.  i. in.'  the  degree  of  squint  by  the  diplopia  test, 
prisma  ore  i •  1 . = •  k d  befon  one  oc  both  ej 
us  to  bring  the  two  images  together.     Hie  strength  of  the 
prisms  required  to  do  this  is  a  measure  of  th<   degree  of 
ihr  squint 

In  general,  the  prism  must  be  placed  with  the  apes  in 
the  direotion  in  which  tin-  eye  deviates,     Forlnstano 
;i  esse  •  i  c  'ii  mint,  the  image  hi  li  aging  to  the 

right  eye  would  be  to  tha  right,  and  that  of  me  left  vn 
to  the  !'ii.    To  bring  tin  thcr,  n  prism  mu.-t  be 

K laced  before  1 1  »*-  ri^iit  eye  with  the  apex  to  the  {• 
ill..  I iii  oyo  uiii.  the  spoa  i"  the  right    Other 

methods  of  detecting  and   asuring  squint   are   i 

Mj.iiii.lv   .!■  •  ■niic.i   under  Rotorophoria  or  Latent 
Squint 
Varieties  of  Squint.— Strabismus,  das  to  the  par 

•  is  .ii'  one  or  more  of  the  i  thai  turn 
re  in  the  orbit,  occurs  only  wb<  nth         I    oed  mua- 

ia  called  oo  to  perform  it -*  function.  There  is  actual 
limitation  of  movement  in  a  certain  direotion.  This  is 
paralytic  tquinL  In  contrast  to  tin*  an  the  oasi  in 
ii  deviation  depends  upon  a  wrong  co-ordination  of 
tin-  movements  of  the  two  eyes,  bj  winch  they  habitually 
sonverge  too  much  or  too  little,  so  that  th  lines 

intersect  nearer  or  farther  than  the  object  nxed.    Or  the 
visual  lines  do  not  Ho  in  the  same  plane,  one  going 
higher  than  the  other.    These  abnormal  relations  of  the 
visual  lis  ointained,  whatever  the  direction  of  the 

object  looked  at.    Squint  of  this  kind  is  called  •■■■>„,ii,!„i 

•  squint 

Paralytic  squint  may  amount  only  toa  weakness  ina  cer- 
tain muscle  or  muscles,  making  necessary  an  ; 
effort,  or  a  comp  nsatory  action  on  thepartof  theother  mus- 
cles, to execuu rtain  movements.    Thu  nin- 

..  of  the  muecie  or  muscle*  in  question.  Coniitant 
sqnini  may  amount  only  to  a  toinh  ney  of  tin  vi-nnl  lines 
to  deviate,  s  tendency  habitually  overcome  by  an  •  flbrt,  in 
tin- 1  •  binocular  vision.     Such  ren- 

dered evident   when  on  cover!  .  or  otho 
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preventing    binocular   virion,   th<    \  i-ual   lines  iv\ 

This    tendenc    of  the    visual    lines    in   de\  i  llnl 

fuUrophoria.  Heterophoria  has  been  used  m  syi vin- 
ous with  insuffioii  sncy  of  the  ocular  muscles,  and 
.  Mnv.'iii.'iii  to  consider  l"'ili  abases  of  eaaei  togi  Cher  under 
die  beading  Latent  SgmSnt  The  term  w  uuufficienov," 
however,  wfll  be  In  re  applied  to  the  cases  in  which  the 
lull  mi  -<|nini  u|>|H-ars  only  when  the  attempt  is  made  bo 
D  B  certain  muscle  or  muscles,  or  to  execute  ini.iiii 
in«>\'<- in  -  li !              genet  .  and  "heterophoria''  will  be 

applied  to  those  cases  in  which  the  tendency  to  deviation 
appears  during  all  sorts  of  ocular  movements. 


PARALYTIC  SQUINT. 

It  is  ehamoteriatie  of  a  squint  purely  paralytic  that, 
when  the  eyee  are  in  certain  ponnons,  aosqutol  i-.  present 
As  tin*  effort,  is  made  to  turn  them  in  a  certain  direction, 
..in  eve  commonly  executes  normal  movements,  while  the 
Other  does  not  move  at  all,  or  moves  to  less  than  the 
normal  extent.  By  the  extent  of  the  failure  in  normal 
movement,  it  "deviates"  from  a  normal  position. 

Causes  of  paralytic  Bauini  may  affect  either  the  mus- 
cles tlnmselves,  the  nerve-trunks,  or  the  nerve-oentem 
Those  affecting  the  muscles  themselves  are  chiefly  wounds, 

or  (I icatricM  caused  by  wounds,  suppuration,  or  new 

growths  involving  the  muscle.    Lesions  of  the  m 
trunks  an-  most  frequent.    They  occur  by  swelling  of 
or  hemorrhage,  or  are  caused  by 
syphilis,  rheumatism,  renal  and  vascular  disease,  influenza, 

and  other  acute  diseases.      Degeneration*  ■  I ■  ■**  to  i-xjki 
alcoholism,  or  Other  toxic  influence*,  may  all'ei  t  either  the 
nerve-trunks    Of     the     imelei     from     which     they    arise. 

Paralytic  squint  may  !»•  congenital.    (See  paj 

Varieties. — Bach  of  e  1  ■<-  six  lar  muscles  may  be 

para  I  ^  ted  alone,  giving  rise  to  its  pc  uliar  form  of  diplopia ; 

or  the  palsies  of  tWO   or   more   muscles    mi;.    In-  combined 

in  various  ways.    The  paralysis  of  the  muscles  supplied 
bv  a  certain  nerve-trunk  is  a  common  association.    Tl 
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'.  •  twve  paralysis  of  the  oculomotor  nerve,  involving  the 
luperior,  internal,  ami  inferior  recti,  and  the  inferior 

oblique   with  the   elevator  of  the   lid,  the  ciliary  muscle, 

and  tin-  sphincter  of  the  iris, 

xmlomotor  piir.il_v.His  is  a  special  farm  which 

or.-urs    in    early     life.      Tin     attack    boSllH    with   CXtfOnfl 

headache,  ehiefl]   of  one  side  nf  the  ii 
l •■mitiiijr,  anil  edema  anil  iwelling  of  the  orbital  ti.--.uet 
an<l  tide  of  the  affected  aide.    After  a  few  day-  the  pain 
and  swelling  subside,  tin  muscles  regain  their  power,  and 
the  patient  continues  well  for  a  period  warring  from  a 

lew  days  to  many  month.-.,  then  a  similar  attack  occurs. 

Aii'-r  a  number  of  such  attacks  i lu-  ocular  muscles  fail  to 
regain  their  power, and  there  remains  oomph  Is  and  j>erma- 
nentoculomotoi  parslysu  with  recurrent  attacks  ra  pain. 
The  oau  e  of  thic  form  of  ooulomolor  paralysis  are  not 
known,    Panlyas  of  the  fourth  cremnl  nerve  Bfieeta 

only  the  superior  oblique  musch  .  and  of  the  sixth  nerve, 

the  external  rectus. 

Sometimes  the  paralysis  affects  only  certain  Msoofatai 
movements.  Thus,  the  vertical  movements  may  he  greatly 
limited,  although  lateral  movements  an  good  j  com 

may  be  lost,  although  either  internal  rectus  acts 
normally  when  the  eye"  arc  both   turned  to  the  right 

or  left  ;  or  lateral    movements  may  he  wanting,  although 

the  internal  recti  emn  still  converge  the  eyes.    Palsies  of 

this  kind  arise  from  h  -ions  of  the  UCTVi  presiding 

over  the  movements  in  question.    They  may  he  «>nie- 
-  distinguished  from  peripheral  palsies  by  the  diffi- 
culty or  impossibility  of  fit  1  is  fusing  the  double  images 
when  these  are  brought  together  bj  prisma    Paral 
of  all  the  external  mnselet  of  the  eye,  without  involve* 
unlit  of  the  irisoreiliar\  musoli ,  is  Balled  ophthalmoplegia 
no. 
Symptoms.  —  !'  of  ona or  more  ocular  mus 

Idenly,  the  patient  awaking  in  the  morning 
to  find  the  affected  muscle  absolutely  powerless.  More 
common!}  the  symptoma  gradnally  increase  from  day  to 
day  for  several  days,  or  even  for  In   the 
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latter  case  the  imti<  ui  i    OODSoioiU  ofgndtiallj  increasing 

difficulty  in  usSna  the  eyee,  which  pat  t    into  noticeable 

iling  of  the  images  at  some  tiroes,  nit h« >mrli  at  other 

•inii  -    then   i.~  ni)  such  difficulty.       Tin'    i  >;t  t  i-  ii  r    may  or 

may  n.>t  recognize  that  the  doubling  oootm  only  when  ha 

Links  ill  :i  certain  direction  :  in-l  <:in  he  avoided  by  turn- 
ing the  head  iosta  id  "I  ilu-  <-ves  to  look  in  tluit  direction, 
or  l>y  dosing i  j  a. 

Even  after  diplopia  hi  established,  the  feelings  of  con- 
fusion, strain,  giddiness,  and  Muses  continue.     For  in 
one  pari  of  the  field  there  remains  normal  single  vision, 
and  between  thai  part  and  the  region  of  diplopia  i 
.  when  double  vision  ii  avoided  onlj  bj    in  res  ed 

effort  or  the  closing  of  i yc    Oloeu f  the  eye  or 

turning  of  the  head  to  pnvenl  diplopia  becomes  habitual. 

The  ocular  symptoms  may  be  accompanied  by  heodaone, 

rolgio  pain  iV'.in  involvement  of  the  sensory  htm-, 

or  Impairment  of  vision.     Pan  tli.-m  "im 

le  generally  onuses  protrusion  of  the  eyi  ball. 

At  first  the  deviation  and  diplopia  may  lie  oonflned  to 

half  of  (In-  Ii.  Id  nt'  li.xation  i»r  less.      After  a  lime  the  U 
mist    of  the   paralyzed    niu-el,..    finding   it    no    ]■ 

meets  with  the  aocustomed  resistance,  rwdergoea  whs 
called  a  secondary  eontraeUon,  bo  thai  the  eye,  instead  of 
remaining  properly  directed  win  n  ;  permanently 

tnrne.]  from  tlie  paralyzed  muscle,  'fin-  i-  best  illus- 
trated  in  the  turning  out  of  the  eye  in  pan  the 

oculomotor  nerve,  which  involves  all  the  adductors  of  the 
eyeball    Seoon  I  iry  contraction  may  not  occur  with  eon- 
1  palsies. 
n,  ,,,..,,/,,, ,,  d  toours  hi  the  sound  eye,  when  il 

covered  and  the  affected  eye  attempts  to  Bx.    The  weak 
i  ii  -,i  muscles  of  the  affected  eye  are  able  <<•  fix  it  only  by 

an    effort    in    excess   id'  tie'   normal  :    nnd    'his   excessive 

t,  extending  to  the  related  musolea  "i  the  toundeyc, 

i vi  >!■■•.  in  ;  m,     The  secondary  d< 

bt  ins,  greater  than  the  primary,  is  sometimes    in 

important  diagnostic  sign  of  parsJyuo  squint. 

Diagnosis.— 'the    pn-.v-nco   of    paralytic    .M|iiint    i» 
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proved  l > ■■  limitation  of  'In-  movements,  of  no  aye,  or  by 

diplopia  confined  t'» part  of  il"   Bold  of  vision,  ana 

increasing  the  further  the  i  turned  in  thai  direo- 

lion.     In  determining  the  variety  ol  ii"-  anoint]  and  the 

oular  muscle  afloeted,  the  flrel  poiol  it  to  ascertain 

■p.    Iii  m  i  en  '    ea  this  is 
iK  uscci  iiin:  (I  i.<  >.-.  1 1  •  i  i  i  1 1  •_■  the  hi  ition  -  oi  the  ■ 

!..•,..  an  object  moved  in  different  diroc- 
h    the  devintii  n  .    thi -    ■.■•ill   be   q 

difficult.  If  vision  is  equally  acute  In  i""li  ayes,  the 
patient  will  Incline  to  w  the  unaffected  eye,  fixing 
with  ii  and  allowing  the  other  to  deviate.     If,  howi 

decidedly  better  in  the  affected  eye,  ii   may 

be  and  lor  fixai  on,  md  the   'l  one  «iii  appeal  to 

kte. 
Which  <y«  firet  is  determined  bj  1 1  *<  ■  nat&  ol 

look  ai  some  poinl  in  1 1 1<-  held  of  deviation,  and  then 
intermittently  covering  one  eye.     No  movemeol  oo 
if  the  deviating  eye  is  covered  j  bnl  when  thi  fixing 

\ i  ir.l,  tin-  deviating  eye  move*  to  fix,     Often  the 
|.iii.:ii'-  impression  i-  correct  .-i*  to  which  is  the  false 
e  :m<l  which  the  true  one,  but  not  al  i 
'ii.  :  poinl  iu  the  diagnoeu  is  to  ascertain  • 

ft.      'I'll  is 

by  covering  one  eye  and  asking  which  ii 
disappears;  bui  mmetimi  •  tlie  patienl  is  mistaken  in  lii* 
answer,  because  if  the  fixing  eye  is  covered,  the  deviating 
eye  m  wioklj  tofts  the  object  looked  at, 

liiiL'  change  of  its  image  '•■--  unnoticed.    The 
image  having  moved  to  lakfj  ili<    place  of  the  true 
pposed  thai  the  fall  e  inn 

while  the  true  i baa  remained.     By  placing  before  one 

eye  a  piece  of  red   or  bl  .  the  put 

which  image  red  red  or  blue,  can  alwaj 

to  that 
The  third  point  is   to   find  "hat  movement*  of  thr 
■ 
separation  -it'  the  true  and  fake  images.    'II 
moving  the  object  looked  at  into  various  parts  of  the  field 
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of  vision,  or  having  the  patii  nt  turn  his  head  in  various 
ways  while  looking  at  ■  DXOd  object  I i  1< •  ■  a  lamp-tlaine. 

The  fourth  point  i.-.  to  :i-< ■>■  r  t:i in  whether  tit  doubU 
maga  remain  jxb  ■  ■"■■■  incline  toward  each  othei  at  the 
top  or  bottom  in  various  ports  of  tin-  held  j  anil  if  tin  y 
.iir  mclim-d,  what  tin-  i  ii<- 1 :  ti.i  I  i  •  ii  i  i-,  :i  n*  I  in  what  part  of 
tin-  li«-l<l  it  is  thr  jmv.ii-  i  'I'his  i>  ilonc  by  having  n  long 
i,  Booh  as  a  white  ophthalmoacopQ  handle  with  ■ 
dark  background,    Thisohjeci  -In ml •  I  In-  placed  ■. >  nically, 

and  tin1  j »; 1 1  i •  - ( 1 1  uked  If  tin-  fbise  image  remains  vcrtieal, 

parallel  to  *  I » » -  true  image  in  all  parte  of  the  Bald  :  or,  if 
inclined,  whathar  the]  arc  closet  together  el  tin- top  or 
bottom.  Tlie  one  image  remaining  vertical  may  BtlOW 
which  eye  it  i>  thai  deviatea 

Finally,    tin-    patieul     inusl    oh.-.ervc     whtthtt    bV     '»'., 

rt  on  tnt   "in'  i"-,/,,,v  whether  one  of  then  ie 

higher  than  the  <ither;  ami  which  is  higher,  ami  in  what 
pari  of  ill.-  Ii.-hi  the  iliUcrencc  of  level  in  u '<  :m •    I. 

Tin-  recti  muscles  attached  in  fconl  ot  the  center  <»f 
rotation  turn  the  oomea  towards  their  insertions;  as  the 
siijm  rii.t  -up.  The  obliques  attached  behind  die  center  of 
rotation  torn  the  cornea  from  them,  u  the  superior  down- 
I.  The  eye  Ian  iii  the  direction  the  paralysed  muscle 
should  turn  it,  and  the  resuldng  fkkc  image  u  projei  led 
too  far  in  that  direction.  Hiegreateal  separation  of  the 
images  oconn  with  the  attempt  t..  turn  the  eyea  En  the 

direction  the  paralyzed  tnusoll    .-lundd  'airs-  them. 

Paralysis  of  the  external  rectus  limits  movement  of 
the  eye  toward  the  affected  Bide.  If  the  right  eye  lie  in- 
volved, it  cannot  be  turned  to  the  right  ;  if  tin  left 
it  cannot  be  turned  to  the  left  It  cauaet  b  convergent 
-|iiint  which  increases  as  the  eyea  arc  turned  toward  the 
affected  side.  The  diplopia  is  homonymous,  the  in 
oparal  ■  is  the  eyes  turn  toward  the  affected  ride.  The 
images  ire  die  same  height  and  parallel,  or  slightly  tilted 
when  looking  down  or  up. 

Paralysis  of  the  superior  rectus  limits  movement  up- 

I,  the  deviation  and   distance  between   the  images 

inoreaaing  in  that  direction,    The   (also   image   i-  the 
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hi^ier,  and  toward  the  sound  tide  (crossed  diplegia)  the 
images  are   aearly    parallel    when    tin    eyes   are  turned 

1. 1  tin' :<t?'"iti<l  ,-nli' .  lint  the  false  bnagi  is  tilted,  its 
top  from  tin-  tnii'  image,  when  the  eyes  are  converged  i  r 
turned  toward  the  Bound  Bide, 

Paralysis  of  the  Internal  Rectus. — The  eye  tends  U) 

iato  outward  (divergent  squint),  the  deviation  Ineri 

iug  an  the  ey<  •,  n'ged  or  turned  toward  the  Bound 

aide.     The  diplopia  ie  crossed,  th<    imagr*  sepamting  as 

the  eyes  :ire  turned   toward    tin   SOUttd   Side.      The  images 

are  about  on  a  level  and  parallel,  unli—  tin-  i\i-  mv 

turned  strongly  up  or  dow n,  when  -••iih    tilting  OCCUrS- 

Paralysis  of  the  inferior  rectus  limits  tin  movement 
of  the  affected  eyi-  downwanl,  and  the  distance  between 
the  imag  m  looking    lov.  n>     Fhe  false  image 

i-  tii  tnd  i-  toward  tin  sound  sidk    (crooned  diplo- 

pia). The  images,  an  parallel  when  the  affected  eyi  i- 
tunii'd  s'linewliat  nut  i  look*  toward  the  affected  side) ;  but 
image  is  tilted,  top  toward  the  true  image,  when 
the  affected  ey<  i  turned  in  (looks  toward  the  Bound  Bide). 
Paralysis  of  the  superior  oblique  limits  movement 
downward  and  outward,  and  the  images  separate  most 

widely  in  tlti-  ilinitiim.  The  t'al-e  image  is  towurd  the 
affected  side  (homonymous  diplopia),  and  i-  most  tilted 
when  the  turned  toward  the  affected  aide.    When 

are  turned  toward  the  Bound  sidk .  'lie  images  are 
about  parallel,  and  the  false  image  decidedly  the  lower. 

Inferior  oblique  paralysis  oausi  -  limitation  of  the 
movements  upward  and  outward,  and  tin  imagi  -  separate 
most  widely  in  those  directions.    The   mine  imag 

ird  the  affected  side  (homonymous  diplopia]  and 
higher.     It  is  most  tilted  on  looking  toward  the  affected 

the  top  from  the  true  im  I  is  aboul 

and  i  rated  on  looking  toward  the  sound  side. 

In  Fig*.  77  to  B2,  inclusi  .  bars  mark  the 

part  of  the  field  in  which  there  is  single  vision ;  the  ban 
with  the  lines  running  up  to  the  right  indicate  the  image 
belonging  to  the  and  tliose  with  lines  running 

up  .iini  to  the  left,  the  Inn  ag  to  the  left  eye. 

14 
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The  bars  which  are  darkly  shaded  represent  the  true 
image,  and  those  which  are  lightly  shaded  the  false  image. 


1  1 

1 

1 

II 

1 

II 

1 

1 

Left.  Right. 

FlO.  77.— Paralysis  of  external  rectus. 


Left.  Right. 

Fio.  78.— Paralysis  of  superior  rectus. 


Left.  Right. 

Flo.  79.— Paralysis  of  superior  oblique. 


Differential  Diagnosis. — Homonymous  diplopia 
—convergent  squint — occurs  in  paralyses  of  the  ocular 
muscles,  which  are  thus  differentiated : 


Hi  M')\ 
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SI 

1    1 

II 

1 

31 

1    1 

i.  ii  B]|M 

fM.ML-lliniljMi  "f  IMrTiial  ' 


U-rt.  Right. 

l*mlyaU  <>f  in  ft  itorcbllqM 


Kir 
FM.S2.-P«r»lyata  of  InfNlnr  r»*tu. 

Ert  .-I'm*. — Images  tl>.-  mac  height  and  jiorallel. 

urate  most  widely  <m  looking  toward  theaflfeeted 
sido. 

ObUqtm. — [mages  separate  "i>  looking  down, 
the  «i«i -•  in  age  Ulted  on  looking  toward  ihe  affected  ride, 
displaced  downward  on  looking  toward  the  Boond  side. 
Jnfrrior  ObHwe. — Imagr«  separate  on  looking  up,  lh« 
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false  iiiM           id  -in  looking  toward  the  affected 
displaced  upward  on  looking  toward  th ind  sidh 

Cro»8ed   diplopia    divergent    squint — attends    three 
palsies: 

Internal  Recta*,     I>  the  same  height  and  pai 

atlel.    '1 "!  uiniu;  iimp-(  on  looking  toward  the  i 

ride. 

Si>.  ■: actus.  —I mages  separata  on  looking  up,  par- 

allel toward  the  affected  ndej  tilted  with  the  tops  apart 
on  looking  toward  the  sound  side,  the  false  image  higher. 

Inf         Rectus. — [mages   separate   tt   ""    looking 

down,  are  parallel  when  looking  toward  tin-  affected  side  ; 
and  tilted,  tops  together,  in  lool  nd  iia\  . 

false  image  lower. 

Treatment.— In  tin- early  stage*  this  will  dep 
upon  tli"'  i.iii-r.  A  palsy  from  traumatism  will  require 
rest  If  the  history  points  toward  syphilis,  potass 
iwlid  nr  the  mixed  iouida,  in  doses  rapidly  ascending  bo 
tin-  maximum,  will  be  radicated.  These  should  !><■  con- 
tinned  for  si  least  two  months,  unless  reooverj  i  complete 
hrfnri!  rhiit.     Kvi-ii  if  there  be  no  history  ol  .  bnt 

the  etiology  i*  obscure,  the  same  treatment  ible. 

If  there  is  rhatmatum,  or  ;i  history  of  "cold,"  sodium 
salicylate  may  be  given  in  full  doses  for  two  or  threed 
or  sometimes  longer;  then  the  iodids  may  be  resorted  to, 
ami  continued  for  several  weeks.     At  the  very  on 
cases  of  r hi-  kind  favorably  influenced  by  ;i  li<>t 

bath,  or  a  pilooarpin  ->  treat. 

Winn    tin'    |i;u;iiy-is    i-  -In,,  in  diphtheria,  or  chronic 

ining,  or  arises  in  connection  \\  i i !•  degenerative  dia- 

of  the  central  system,  the  treatmenl   mould 

from  the  atari  inelnd  I  toni     and  strychnin  in 

until  decided  improvemenl  occurs,  or  tin 

maximum  physiological  '!"-<    has  been  reached  and  kept 

Qp  for  several  weeks,     in  eases  of  this  kind,  chan  ■■ 

ence,  occupation,  or  manner  of  living  may  be  im- 
portant.   Those  measures  may  be  beneficial  in  ii»-  later 
■  nl'  minilvsic  from  all  eaten    . 

the  paralysis  has  continued  two  <<r  three  we 
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be  tried,  the  positive  pole  being  plseed  as 

1I11-1  ly  :i-  pOHnil'ic  uv«-r  1 1  * « -  .  i  Il«  ••  -l  «-•  1  inn  -»•!<•.  ;i  in  I  tin-  gm. 

tive  behind  ill o  i  ei ■  "i  "ii  rii.-  back  of  (ha  neck.    When 
the  ] ■  1 1 .i I ■.  - : -   has  continued    many   weeks,  and   seeme 

may  i»-  resorted  to,     Under 
in  ill.-  in-  tin-  tendon  of  iln-  mu  bused 

■  pa,  and  the  '  ■  e  ikra  ly   ind   forcibly 
ratal.  dternstolj  ta  stretch  and  r 

the  pan  -  to     The  rotation  lx>ili  wsj  i  i    ■•  pi 

(.n  or  twelve  linn-*  :i  minute  for  two  or  three  minutes,  lit 
i-ach  sitting;  and  il"'  rittinga  repeated  oi  time 

The  manipulation  nm-i    nol   be  -.1  violent  u  to 
cutis,  ubsoquenl  h  he  paralyzed  mus- 

1 1,  and  1 1 1 — t  should  he  decidedly  stretched. 

When  die  ease  baa  become  ohrooic,  and  'I ittenl  of 

the  saninl  fixed  (orincoMa  of  modcrati   nan  I    from  an 
earlier  period  i  aiii.nl  nli<t'.    The  base  of  the 

i  In-  affected  eye  should  In-  tunud  toward  the 
weakened  n  id  the  prism  before  the  sonnd  eye 

i .  I  i  1 1  _r  I  v  placed,  Prisms  thus  placed  render  pos- 
sible binocular  single  vision,  while  « 1 »« -  eye  deviated 
toward  the  apes.  Prisms  thug  worn  must  Im-  watch*  d, 
and  the  strength  varied  according  i<>  the  changes  in  the 
deviation.     Prisma  ma)  al  I  tuned  the  opposite 

way    (with  the  apex   toward  the  \m-.iL.-ik-.I   nm 
(m.iii|m-I  its  more  powerful  exertion,  and  thoa  to  develop 
iis  strength.     For  thin  purpose  thej  are  i'1  be  used  only  a 
few  minutes  al  ;>  time,  one  or  more  limi  ■    1  d  \y. 
\  better  method  of  living  the  weakened  muscle  gj 

bavi    the  patient1   iiv 
IhiiIi  eyes  npon  .1  amall  obieot  held  in  the  portion  of  the 
lii-lil  of  vision  where  there  n  no  diplopia,  mul  tin 
ring  the  objeei  over  into  the  field  of  diplonii 
■  eaa  long  u  passible.     A-  -  --u  .1-  .li|>l 

Xite  of  a  stron  -  -"':  rt,  the  1  Bforl  i-  to  be  suspended,  end 
II  Iji-   ;illn\v<-<l   tn   n-t    for   ;i    D 

Then  the  rep  ited,     risen  effort  should 

occupy  ten  m    fifteen      1    ads,    md  it  may  Ik-  repeated 

-,il  times  ;ii  ;i  utting,  with  several  sitting    s  daj      In 
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irUsf  trial*  onra  wInmiIiI  Im  taken  Dnl  !•>  overstrain 
tin  weakened  maacle. 
T<<  i-M-iiiw  ih«'  viTii^o  iiml  annoying  diplopia,  while 
i ontinoe,  tin-  deviating  eye  maj    I irercd 

andatasM,  or  by  ■  pit F  tissue  paper,  pasted  on  il»e 
ol'  tin-  |«iiii'iii  unliiian  •  |"vtaele-.  Sometimea  it 
ih  better  to  anal  off  in  this  way  only  the  pari  of  the  field 
of  si-ion  in  which  iliplo|>iu  or  confusion  of  .-* i ir  1  •  t  occurs, 
laaviog  (In  i'vi'  tree  for  bmoaular  viaion  in  the  other  part* 
of  the  field.  ' 

When  paralytic  squint    Iul-  become  partly  eomitant, 

1  of  tin-  latter  ni:i\  lir  applicable  . 

■  in*   i-vcii  if  1 1 iv  squint  be  1-1  ii  1  ohiefly   paralytic,  the 

patient  i-.ui  iii  a  firs.  BBaoi  be  given  decided  belp  by  an 

no ■iiii-nt  ..i  the  affected  mtiBcle,  or  a  tenotomy  ol  itf 

iota -i,  or  both.      Thh  »ill    I"'  the  case  when  by 

operatioD  it  will  !'••  poaaible  to  remove  il»  field  of  diplopia 
from  'im  'i,  in  front,  or  from  the  direction  in  which  the 
patient  wish     to  uar  hi    ayei   liabitoally,  to    ome  other 

f»rt  oi  the  field  oi  vision.    Bometimea  an  operation 
«•  done  Ibi  i  ma. 

Prognosis.  —Paralytic  squint,  seen  early   too  npji 

fiiitiiv  treated,  is  ourea  in  ■  largo  proportion  of  cs 
I    doa  I"  ■■>  pliili.-  or  rlleiniinti>ln,at  Ii   I   I   p:l  iVCTJ 

in    .    |".i"i.     Diphtberitie  paralysis  of  the  ooulai 
•  ii  -.  iloi  -  tin  -an,.  to  com- 

plete   recovery    shown    by    other   diphtheritic    pal 

toogfa  Its  prognosis  i-  favorable.  Naclear  palsies, 
eonhuj  oarlj  mdegenerati  of  the  central  nerv- 
>.n  ■-, -•.•in,  arc  especially  rariable  in  the  degree  of  dis- 
ability they  canse;  the]   -"tii'iiiin -  g i  t"  practically 

oompwti  i  '  very,  ilthough  the  general  disease  continnci 
to  advance.  Partial  recover]  from  paralysie  of  the 
external  rectus,  or  superior  oblique,  leaves  the  patient 
without  noticeable  deformity, and  often  i-till  able  to  DM 
tin-  i-ni-.i  frielv  without  iliplupia  or  .-.riiiii-  inconvenience. 
Bui  permanent  part  iul  paralysis  of  the  ooulomotor  nerve 
in  mostly  accompanied  with  marked  divergenci 
eyeball,  nd  limitation  <>i  it-  mo\  i-ini-ntu,  drooping  of  Um 
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li  I,  diplopia  on  raising  the  lid, and  inability  (<>  dm  the 
In  recurrent   oculomotor  paralyaia    the 

IV successive  attack*  become  more  and  more 

oiploto,  until  complete  disability  of  ih<-  affected  mos- 
dos  becomes  permanent.  Tha  diplopia  of  paralytic  squint 
oontinui      uia  gives  annoyance  bo  long  a*  the  <livi 

COMITANV  SQUINT. 

The  nma  deviation  occurring  in  :*  1 1  parte  of  the  visual 
Sold,  id  the  characteristic  of  comitanl  squint.  It  mar 
not  b  at  different  tunes,  it  mai  pari  of  the  time 

in-  iiiiin  !•■■  ill- ni.  i. ni  when  preeenl  it  Ei  not  confined  to, 
neater  In,  one  pari  of  the  viaual  Raid  than  aoothar. 
since  both  eye  do  no!  i lowanl  the    j iM»i»i 

■     I     i  i. ni    thai   ""Is    ""•    '-in   "li\,":unl    the   oiImt   ODD 

moat "  deviate."  aabitiaUly  the  patient  inclines  touae 
his  in  iii  r  eye,  if  there  ia  even  a  slighi  diffen  ooe  betwet  n 

them, I  lite  eye  «iili  the  poorer  vision  i-  allowed  to 

deviate.  Hm  ii  muatnot  bethongbl  on  thai  looounl  ihat 
the  sqninl  belongs  in  any  peculiar  way  to  Hi  ithei 

than  to  the  other.    True  comitant  squint  is  ■  nine 
ordination  of  the  two  eyas;  it  is  ;i  disorder  of  Ihahr  rata- 
ti>n>.     Either  eye  alone  ia  absolutely  normal,  one  just  as 
il  in   its  movements  :»«  ■  1  ■•  -  hiIi.t;  you  must  have 
two  eyes  to  have  :i  squint. 

Causes.— Typical  uara  iltanl  anoint  have 

thus    fin-  been   considered,  bat    many  cases  occur  of 

mixed  type.      Whin  *■>■<. ml.uv  r-ontrai-tion  <>f  its  iintn^on- 

iat  has  occurred,  recovery  of  power  in  i  paralysed  mu 
gives  rise  i"  ;■  comitanl  squint.    With   full   recovery 

<>l  |i<  Hilary  rontnirli.in  may  lw  nverenme  -i'i<l  the 

sqninl  disappear;  bul  in  the  presence  of  other  conditions 
that  tend  <■•  cause  squint,  in  spite  of  the  full  recovery  <>f 
tin-  p  or  muscles,  the  squinl  continues. 

This  i-  prolmbly  the  mode  of  origin  of  a  oonsiderable 
proportion  of  nasi     of  comitanl  squint. 
//ill'- '  i,  and  the  accurate  co-ordination  "i  the 

pveroeoM  of  the  two  ayei  are  rnnetions  almosl  or 
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peculiar  to  man.    They  are  mutually  dependent     While 
binocular  virion   ia  impossible  without  th(    aoourato  i  o 
ordination  of  the  movement  of  the  two  ••-••-,  -ml.  aei  ni.ii.- 
oo-ordination   ia  usually  impossible    axoepl   under   the 

guidance  of  bi uilar  virion.    The  two  develop  together, 

usually  during  the  Bral  weeks  or  months  after  birth,  but 
sometimes  fchej  are  not  perfected  until  1 1 1 » -  child  i-  aev<  ral 
years  old.  During  the  peri'"!  of  their  incomplete  di  velop- 
iii'  ni  the]  an'  nm.-i  •;i-ily  prevented  or  overthrown. 
Hi  in t,  ii. 'i-l  OMCS  of  romitant  -ijiiint  arise  in  early  ehihl- 
bood. 
Removal  of  the  guidance  of  binocnlnr  vision  is  lil 

I"  impair  i!:i    bi :uhir  en-ordination  of  iuovoni<rnt  at  any 

Hence,  complete  blindness  of  either  eye  U  likely  to 
mi ■'■  squint     Great  impairment  of  virion  from  corneal 

injury  or  disease,  whioh  causes  <li-t"ii r  blurring  of 

r  I  j  -  -  retinal  images  bj  the  admisrion  "i  diffuse  ligl 
likelj  i"  cause  squint.     '  In  the  other  hand,  very  imperfect 

vision  vritl rraal  retinal  images  mi  |  lurnish  the  m 

guidance  to  binoenlar  adjustment  '  !ongenital  defectfl 
of  the  rerina  al  the  fixation- point,  or  of  the  optio  tracts  or 
centers  causing  centra]  scotoma,  an.-  lik'h  to  canso  M|iiint ; 
but  injury  of  these  parts  by  <li-<-;i-' ,  after  binocular  move- 
ments an  veil  established,  will  Dot  canse  it. 

It  i-  probable  that  in  a  fen  cases  anomalies  in  the 
attachments  or  strength  of  the  ocular  muscles  tend  to 
cause  squint  But  the  enormous  adaptability  these  muscles 
show  when  the  evetull  is  displaced  bv  tumor,  or  after 
tin  ir  mutilation  bj  ill-advised  operations  for  heterophoria, 
makes  it  improbable  that  such  mechanical  influences  as 
are  exerted  by  :i  certain  general  shape  of  orbit  or  width 
between  the  orbits,  play  any  important  part  in  causing 
squint.    Tin   eery  intimate  h'on  of  errors  of  refrac- 

tion with  certain  kinds  of  dealt  with  in  conneo- 

.■  .ill  these  speoial  variet ii  -. 
Varieties. —  O  it-    nam-'   implies,  is 

always  present  hut  it  may  firom  time  to  time  vary  greatly 
in  degree.  If  the  squint  In-  |nrt  of  the  tune  entirely 
absent  ,l  ">  Balled  iUtiU  <>r  ptriodic  •gtrint,  but  it 
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ly.     .{"-omtnodv 
intermittent  wjuiiil  thai  appeals  only  when  the 

aooominodatioQ  isstrai  led.     wl 

at  and  ibc  other  habitnallj  deviates,  the  squint 

Ilea    <•■■"•  It    I. ■•id   even  -*•>• 

illy  «i  II  and  with  tin  will 

ther.     This  i-  called  aifrmi 
smtnt       I       i  v  in  ii  than    ic  ■  slight  difference  be* 
i  in  -..in!  mux  beat  first  alternating.     It 

•  hi  <.f  one  eye  adapta  it  to 
in  virion,  whth    tii.it  ..I' tin   other  litf  il  mily  tor  ncar- 

Sjuint  occurring  m  a  form  or  pari  of  a  coovokav* 

■■■/tin -w/iiiiif.      Cl..-.l\   iilliiil  to 

irrine  as  a  i  iition  «  hysn  rfa, 

paatii 
Convergent  squint  i-.  the  cctnmoneat   variety.     Tli'' 
visual  axes  are  at  all  times  converged.     On  looking  at 
distant  objects  thej  convergi    least;  on  looking  at 
objects  they  converge  more  strongly.     At  all  amea  the 
nee  is  cj  tal    lines   intersecting 

r  to  the  eye  than  the  point  fixed.     In  the  |>o|>iil.-ir 
mind  this  variety  lias  lone  bea  il  with  the  it 

of  young  '  bildren  to  look  at  objects  In  Id  too  etaae  to  the 
ft  is  usually  established  before  the  am  'are. 

Dotulit  nut  that  it  had  a  conn 

Hyperopia  requires  ration  of  accent 

modation.       \  datum    i-  qIoscJj  tted   with 

hj  peropia  U  nds   to   produce  ex- 
1  li it  <m  ry  pah  of  convex  <>r  i 
■.urn  affeoti  flu    unouni  ol  ■oconunodation 
exerted,  yet  nanally  the  permanent   influence  the]  exert 
on  th>-  loiivi  rgence  of  the  •  insignificant 

the  necessary  influenci    of  hyperopia  in  causing  oonver- 
eeni  squint  is  f»r  Might.    Then,  rim    70  pi  r 

cent,  of  all  persons  are  hyperopic,  mere  eohicidcaoe  would 
account  tor  tin  hyperopia  in  that  proportion  of  the  cases 
of  convergent  Bquint. 
But  there  is  a  frequency  of  association  between  con- 
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. .  iM  hi  squint  and  hyperopia  of  high  degree,  3^  <"  <>.  IX, 

thai  oohtoiden loss  not  explain.     Sht  nuint 

an-  usually  inicrmiticui,  or  if  constant  arc  quite  variable 
in  degree.    The  squirt  inoraac  itl)  when  the 

are  used  lor  accurate  seeing,  especially  for  near  vi 
<  )ihci-  causes  of  squint,  as  imperfect  vision,  <>r  a  previoua 
oaular  paralysis,  are  mostly  absent  from  these  cases,  and 
correction  oi  the  hyperopia  cures  the  squint.    Suchcusi    ol 

aiiim  geero  clearly  dm  (o  nn  overflow  of  nervous  impulse, 
lioh  affects  the  eonvergena    fi the  e*  ITorl 

..I  accoramodatioa. 

Divergent  squint,  i-  .1  oondi 1  "i  relatively  deficient 

convergence.  On  looking  at  .1  distant  object  the  vi  ual 
1  11.-  may  diverge,  on  looking  a)  ■*  near  object  thej 
become  parallel  01  even  convergent,  but  they  never  con- 
enough  (■•  in.  H  at  the  object  looked  n.  Kinds 
blindness  and  previous  oculomotor  paralj  is  diver- 
gent  squint  usually  arisen  in  ctmiwelion  with  myopia  ;  and 

in  1  myopia  is  usually  acquired,  ii  0 on  later  in  liti- 

than  convergent  squint. 
The  myopic  eye,  having  t"  accommodate  but  relatively 

little  whatever  stimulus  ncoomi lation  may  give 

in  :ii.l  i<mviTj.n- Par  mora  important  factors,  how 

in  the  causation  of  divergent  squint  arc  found  in 
the  1  amount  of  convergence  required  by  myopic 

eyes,  and  the  •  raessivc  difficulties  of  convergence  on 
account  of  the  elongation  of  the  eyeball  already  re- 
ferred i"  p.  159).  These  conditions  also  constitute  the 
most  serious  obstacles  to  il"'  correction  of  tins  form  of 
squint. 

Divergent  squint  usually  begins  by  simply  allowi 
the  worse  eye  to  diverge    relatively,  when    very  neat1 
objects  are  looked  at,  while  at  other  tiroes  its  direction  is 
1.:. I.       \i   Brat  tli«-  squint   is  intermittent,  merely  a 
failure  to  converge  strongly,  when  strong  converj 
required  to  tix  the  object.     Buf  when  once  this  habit  is 
established,  the  deviation  is  liable  In  become  more  Ire 
quent  and  greater,  until  the  squint  oocnrs  at  =  ■  1 1  distances, 
and  becomes  constant.    Alternating  divergent  squint  i« 
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sinoe  in  high  myopia  one  eye  usually  hu decidedly 
bett  i  than  the  other. 

Vertical  squint  is  tin-  deviation  of  one  aye  upward  <-r 

downward, so  thai  ii-  viaual  line  no  longer  ties,  in   il»' 

■tlie  plaoe   passed  through  ili>'  ooutera  of 

■  in  of  t !■<-  two  eyes,  and  the  poinl  on  whioh  thi  g  tie 

is  fixed.     It  occurs  separately,  either  from  traumatism  <>r 

:«  sequel  to  ;»  paralytic  aonint,  but  ii  ooonra  nu  Don 

frequently  in  connection  with  oonvergenl  or  divergent 

squint.      Indeed,  marked    lateral   deviation    is    usuallj 

lornanied  by  - •■  departure  of  the  visual  I  i ■»«-  of  the 

iating  eye  from  the  visual  plane     3ueh  deviation  ia 
i     frequently  upward  thun  downward. 
Symptoms. — Gomitanl  squint  generally  iir>t  attracts 

attention  by  the  i  the  deviating  eye.    The 

ueviatiou  i-  usually  greater  at  sonu  times  than  others, 
in  some  caw  i  el  noticeable  when  the  patient  i- 

tired,  in  otliors  when  i  xcited  or  angry.  The  patient  may 
ihiuk  it  intermittent,  when  in  reality  ii  i*  only  variable. 
The  nation  I  i-  not  likely  to  underrate  the  importance  of  a 

visible  squint  ;  bul  parents  and  friends,  who  have  l> true 

■  ■  Dstomed  <<■    tlic  deformity,  often   fail   to  realise  the 

suffering  and  di   idvantagKoi  such  deformity  i"  a  j uj 

parson, 

Diplopia  is  rarely  c plained  of,  and  in  some  en  i     ii 

cannot  be  produced.     Ii  it  moat  likelj  i"  cause  am 

in  squint  dvvoloped  in  adult  lire.  (  omitanl  squint 
is  not  likely  to  pause  symptoms  of  evi  strain,  ezccpl 
in  ili'  ::  •-  in  whioh. the  squint  i.-.  intermittent,  and 
gives  rise  t<>  such  serious  diplopia  that  the  patient  bj 
a  epa  i.il  effort  prevents  the  aonint  o  r  ndi  n  it  latent  a 
of  the  time,  to  avoid  the  diplopia.  Of  tin-  impaired 
judgment  ;>.-  i<>  di  i>-l<l  of  vision,  "i  othi  i 
disabilities  canned  by  t  In*  laek  "I  binoenlar  vision,  the 
patient  is  not  usually  conscious.  M  ■  001 otion  of  am- 
blyopia with  squint  has  been  sufficient!)  disci 
i|..  198). 

Diagnosis.     To  determine  whether  squint  is  real  <>r 
apparent,  ili«-  test  <•!'  alternate!)    •"»/  the  «"y*  (■ 
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a  to  be  used.    This  will  ;il*",  by  the  extent  of  fche 
idory  deviation,  indicate  whether  the  muinl   it  par- 
alytic, or  portly   of   thai    character.     If    the  squint    h 
mhmi.pI.i1i ml.  tin-  fixing  eye  will   im Hatch    return   to 

ti\;i(i.iii    :i-     -nun    :is    il    i.-.    nun  .vi  nil.  .iihI    tin-    <l<-\  ijition 

return  t"  tho  other  eye.     If  tl»'  squint  be  all 

either  eye,  when  made  to  fix,  will  < tinuc  i<>  H\  when 

both  i -y< -  1 1 1 v<-  been  uncovered.  Tho  amount  of  squint 
should  bo  in.  :i-mv.|  i-.(..-  p.  201]  repeatedly,  :it  different 
timed  and  under  diflerenl  circumstances. 

[f  tin-  deviating  aye  bai  ust  ful  \  ision,  a  i  nreful  aft  mm" 

should  bo  made  to  secure  binocular  diplopia.    The  fixing 

eye  being  covered,  thi   deviating  eye  m  node  t"  R 

l:iiii|>-ll:iiii>'  in  the  darkened  room.    Then  the  fixing  eye 

[lowed  i"  look  through  colored  gloss,  so  dark  i  -  to 

tower  Its  acuti  di  sb  of  vision  even  below  that  nf  the  do* 

Repcated  trials  maybe  required  before  the 

ad,  bni  practice  renders  the  n  cog 

niiion   easier  and    re    certain.      Sometimes   n   strong 

prism,  bo  placed  as  !<•  bring  thi  fabi  image  nearer  I 
the  1 1 1 .- 1 •  1 1 1 : i .  aids  greatly  in  it-  recognition.  The  fusion 
tube*  of  Pnestlej  Smith  furnish  ■  useful  means  of  recog- 
nising diplopia,  and  training  the  patient  toovercomt  it 
They  consist  of  two  short  cylinders,  each  with  a  convex 
in  one  end,  and  a  cap  with  a  hole  in  it  at  tin-  other. 
The  tubes  are  freely  movable  with  refen  net  to  each  other. 
If  Imtli  hole*  :uv  -'in  at  uiii'i.  wo  have  evidence  of 
diplopia,  and  by  turning  the  tubes  sosf  !••  fuse  the  im 
uf  the  two  openings,  we  oan  aseertain  the  directions  taken 
by  the  visual  a 

When  binocular  diplopia  has  bet  n  secured,  an  effort 
should  Im?  made  to  bring  the  trneond  false  image*  togetitt  r 
with  prisms.  Thct-t-  aiv  to  be  turned  with  their  edges  in 
the  direction  in  which  tho  eye  deviates.  If  the  im: 
when  brought  together  with  pri-iii.-  r.-m  In-  fu.-.nl,  ^ivinir 
binocular  vision,  complete  euro  by  operation  may  be  pos- 
sible.    If.  however,  the  images  when  brought   togetiier 

n  in-  •  bo  beco n  .  failin  i  short  of  each  outer  with  one 

prism,  and  then  jumping  peal  eaefa  other  when  the  strength 
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of  the  prism  i  liglitl)  increased,  and  if  thh  | 
repeated  trial)*,  ci io(  t>  expected,  and  accurate  cor- 
rection of  the  deviation  may  <  wee  tnnoying  diplopia.  The 
ill  i.  diagnosU  of  anj  •  if  squint  mnal  Include 
tin-  careful  n  '  ni  hi'  (in  ,,ii  i.r  i  .I.  i!.i  i.'i-i  nifiio- 
datiou  of  ill'              j oung  children  bj  jy. 

Treatment.— This  *li<>nl<l  begin  u  soon  is  the  jquint 

i«  recognised,  and  include  din  istanl  wearing  "f  noon 

rate  correcting  lenses,  gyst6tnati<    use  of  the  woree  eye, 
lining,  iirid  in      me        -  operation 

Use  of  the  Deviating  Bye. — IF  orcloplogie  confined 

(<•  tin'  bettei    vi-  be  not  sufficient  to  induce  (he  parienl  to 

nee  the  other,  we  keep  die  former  excluded  from  rieionby 

gome  kind  of  bandage,  or  by  cotton  placed  ly  bind  it* 

Lm      This  exclusion  should  ii  in-  •  .  mtiiiue 

bat  a  few  minim-,  l>ut    In-   ii  |»:ili-il   m-v<t.iI  tinit-s  a  ■' 

,  tin'  period*  may  be  lengthen)  •!  nntil  this eye  is  used 

continuously;  or  the  patient  Bxes  with  it,  when  bis  better 

underacyoioplegio,  is  uncovered.     If  this  cannot  be 

attained,  1i->jm-  of  binocular  vision  mini  be  given  up,  and 

improve" ni  alone  expected. 

Fusion  Training.— w  In  ii  the  eyes  have  become  k  ■ 
tomed  to  iIp  ,  and  the  patient  has  learned  t< 

with  the  previously  deviating  eye.  exercises  to  develop 
tin'  fusion  faculty  diould  be  undertaken.  EW  young 
children  the  fusion  tubes  i|.-«i-ril>nl  uIm.v.-,  ami  tin-   I/"' 

•  ni'  Worth,  ore  most  important  Tim  latter  is  :i 
reflecting  »tereos«ni>c  in  which  tin-  images  in  be  (used  are 
placed  :ii  tin-  distal  i-mls  of  two  anelod-tubes  into  which 
tin-  patient  looks,  and  an  Been  by  light  passing  through 
them.     Tin-  illumination   is  adjustable,  <ith<T  l>;. 

i,  or  by  turning  one  tube  toward  the  windi 
lamp,  ami  the  nilicr  toward  comparative  shadow       I  he 

ngpr  illumination  i-  given  die  image  presented  i 
|KKin-r  or  previously  deviating  eye.     w  I""  the  light  i- 
properiv  adjusted  the  two  images  '  nallj  ac 

I'm'   angle  beta  en  the  tobec  i-  then  varied  until 
iperimposed. 
Tlie  monotca  I  bj  the  w  i  n.  i .    i insists  of  two 


TRBATilENI   OP  COUfTANT  SQUtffiT. 
| >)■••  i  '1    I"  fmv    "'I  •   ■""      M  nli     imi  kcd    gUMSC      i" 

i  In  ■  1 1 ■  i in i i»:ti ■•  >n  and  equalise  lh«  imagew.  One 
tiin..r  i-  movabli  no  that  ii  can  bo  placed  parallel  to 
ill.  other,  or  for  squint  at  such  sngli   u  to  throw  on  the 

!"• r  the  one  eye  in  Image  of  uu  object  Axed  bj  the 

other  eye.  Ii  requires  no  ^|H'.i:il  pictures,  but  can  !*• 
used  in  looking   al  ordinal  n  training  it 

chief!)  valuable  during  early  childhood,  II"  the  deviation 
U'  not  i""  great, and  gome  program  ban  boon  raadi  in  binoe- 
nlar  fusion,  for  older  persona  the  ordinary  hand  stereo- 
seope,  with  special  pictures  and  diagrams,  w  of  value. 

The  Brat  sti  n  in  fusion  training  is  i"  bring  shout 
iciousness  of  the  in  ceived  through  both  eyes!    The 

next  step  in  i"  secure  fusion,  a  single  perception  of  the 
parts  common  to  both  images,     A  third  step  ia  to  main 
Iain  ilii"  fusion  when  the  angle  I*  the  tufa 

•  I.     Willi    i In-   powri    to  do  ilii-  comes  ability  t<> 

prise  depth  or  !•  Ii- 1  in  the  l>i aiiar  image.     All 

foi  fusion  should  be  given  in  verj  short  siitin 
They  an  nseful  i  nhj  n  long  as  they  command  the  • 
attention  and  active  effort  of  the  patii  nt. 

For  convergent  squint  the  wearing  of  correcting  lea 

mav  Ix'khi  a)  the  age  of  two  M.ii  .     While  the  eyes  are 

under  a  oycloplegic  die  ebikl  will  adopt  the  glasses  at 

once.     Fusion  training  ma)  begin  equally  early.     \V1 

is  i.-  Emposeiblc  Tit  a  time  to  adopt  other  treatment,  l»>tli 

-  i-  in  monolateral  squint,  the  bettereyi .  may  i»-  kept 

inuously  under  the  infloenoe  of  atropine.     Careful 

;i..n  should  be  given  bi  the  patient's  general  health, 

especially  where  convergent  squint  has  neemed  to  follou 

disease  in  chiku I,  or  divergent  squint  is  asso- 

ii,it"il  with  bad  hygienic  condition-. 

Operations. — When  squint   persists  after  trial  of  the 
above  measures,  operative  treatment  musl  b 
'I'll.-  babil  ol  •    convergence  nay  be  the  en 

clc  to  development  ol  the  fusion  faculty.     Ifayoung 

.■liilil  wild  li.Mil  convergent  squint  i-  found  by  the  fusion 

lulu-*  to  (Kisses**  capai-iiv  tor  liiiiu.-iilnr  viMim,  and  whi  D  -i 

weeks  wo  i-.-rtin^  Im-r^ 'and  other  treat- 
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il  V .-■■  '■  ■  the  -•  i ' i i i  t  eon  I  but  little  ilinii 

an  "  should   1»-  (lom  to  -•  Dpttatlvii 

Intent  a  better  chant     for  pmvinix  i  I  I 

In  facilitate  '  - « —  i *  «i  •  I  raining  hIiimi 
ialinii  rather  limn   lim  romplctely  I 

ui  should  Im  followed  ii iring. 

In  older  patients,  where  the  period  Cor  the  develops 
of  the  fusion  (acuity  i-  quite  pawed,  if  the   ametropia  !-• 
of  moderate  «>r  hij;lt  K    ii   bast   to  oootlnne  1 1 1 <■ 

wearing  of  the  oorrectin  •  ten  esat  least    i  i  i  tontli    l» 
mating'  to  correct  the  deviation  by  operation.     If  ili«' 
iatton  be  II  to  defer  openufew  until 

after  puberty.     In  adults  who  have  ooaataal  squint  of 

standing,  wi the  opia  thai   would 

requi  eotion,  operation  lor  ii  lit    eflcol  may 

In1  undertaken  :i^  mimii  :i->  tin- 1  :!-«'•  has  Imvii  pmiirrh  -luilied. 

[ntertnUtenl  squint  should  Dot  be  tfratra  by  operation ; 
unless  when  the  squint  appears  to  !>.•  absent  it  i>  found  to 
U-  merely  latent  or  suppressed 

The   operations   for   squint   arc   tenotomy  of  a  muscle 
which  seems  to  turn  the  eye  t<«>  strongly  in  its  direction  ; 
vial  to  the  muscles  thai   amis)   in  producing 
«r  maintaining   extreme   rotations  of  the  eyej  noVo 
meni  of  the  miivle  which    doe  ri    ulBcieot  influ- 

ence on  tln>  movements  of  the  eyeball  :  lateral  <li-y 
stent  of  a  tendon  insertion,  tu  modifj  the  obaracter  of  its 
action,  or   Borne    combination    of  two  or   mora  of  than* 
operati  'ii- . 

ry  different   effects  are  yielded    b\  the  same  op 
ti.m  in  diflerenl  i-i-i  -  of  squint,  but  ordinari  (peel 

a  simple  i tomy  to  correct  IA  or  20  centrada  ofde1 

tiim  iou  ird,  or  less  outward.  A  small  deviation  maj  be 
corrected  by  advancement  alone;  a  greater  deviation 
requii  mlcd  tenotomy,  or  tenotomy  whh  advi 

menl  of  tlie  opposing mnscfe.  Ad\*anoeniieot  i-  loss  likely 
to  bo  followed  \r  than  tenotomy ;  and 

where  tin-  immediate  effect  i-  •  soeasive,  a  looser  stitch 

e  placed  and  the  original  stitch  removed.     I 
r » 1 1 ■  im  iv  i-  applicable  only  to  rather  high  degrees  of  con- 
vergent strabismus,    [t  is  beat  to  plan  the  operation  so  that 
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it  will  slightly  (•'>  to  5  dcgnc-niii.li  i-niiivi  i  a  convergent 
squint;  or  over-eorrecl  a  divergent  squint. 

After  ;i   -.[iiint  operation,  if  hi nlur  vision  is  to  lx> 

hoped  tor,  fusion  training  mould  !><•  promptly  tried,  Bud 
the  operated  eye  left  open  no  thai  it  can  participate  in 
.1  inn  while  sti II  unable  to  deviate  as  it  has  be<  i 

led  todo.     In  older  patients,  after  operation,  in  addition 

to  the  methods  of  fusion  training   I'livioii.-lv   mentioned, 

ami  especially  the  stereoscope,  oantrolltd  reading  may  be 

irted  to.    A  reading  bar  or  ruler  is  held  in  fronl  of 

the  jKigc  -■>  ;i    i"  lii'l.-   pari  ■  ■!'  •■m«-Ii    line  from  either  eye  ; 

hiding  on    pari  Erora  the  right,  and  a  different  part  from 

the  left.    Toe  patient  on  attempting  lo  read  finds  it  neoea- 

BBiy  to  nn  bow  aye*;  and  hence,  easier  if  he  keeps  both 

direoted  toward  a  single  point — binocular  fixation. 

Proms  and  deeenfen  i,  which  have  a  prismatic 
effect,  are  of  little  value  for  divergent  or  convergent  bra 
1 . i  - 1 1 1 1 1  - .  because  they  cannot  be  habitually  worn  strong 
enough  to  match  the  deviation  of  the  eyes.  For  vertical 
Strabismus  which  is  often  k"  in  amount,  they  may  I"1 
more  -.i-vicivilii.-.  They  do  not  "correct"  tin  strabis- 
mus, but  "allow"  it,  enabling  the   patient  to  gain  bi 

ular  vision  while  still  squinting.  They  can  be  u- <1  -ome- 
times  with  advantage  to  assist  the  eyea  in  their  early 
effort.-  at  fusion.  Or,  they  may  be  useful  temporarily  m 
supplementing  or  oorrecting  the  effects  of  an  operation. 
Their  chief  value,  however,  i-  in  the  treatment  of  latenf 
squint,  or  heterophoria,  in  which  connection  their  use  is 
explained  in  detail. 

Prognosis. — Sqidnf  Doticed  in  early  childhood  some- 
id  trappears  without  treatment.    Bnl  this  in  no  reason 
to  defer  treatment.    The  large  majority  of  squint*  do  not 
mi  disappear;  and  waiting  mr  spontai as  recovery,  we 

lose  tin' only  time  whin  complete  n  D  1><'  brought 

about  by  treatment.  (,f  cases  treated  duriug  the  nrsf 
month,  more  than  half  an-  captbli  "i  complete  cure  with- 
out operation.  When  the  squint  has  lasted  »  year,  or  In 
oonvei  quint,  when  the  patient  has  passed  the  age 

of  lour  years,  eompk  te  cure  i*  less  likely  ;  and  after  sis 
it  is  rarely  possible.    The  cosmetic  correction  of 


-x  1 1 1  i  i .  I  the  deviation  may  be  reduced  to  leu  limn  id 

i»'   very   litl  I  J,  can    gem  rally    bo 

i  pel  i  |"  ration.     Bu(  tin-  n  Mill  will  only 

In    |n  i  in. in.  ni  ;.    Satisfactory  in    properly   I'll ■!  •      .1 

I'  -\ Id  he  rcm«  ml  ■<■!-<  .1  i  Lit  i\  ■  i,  n 

II'.    llni-.,        ,,:',,,  ing       ,  ,,,       ,|jv  pmcnl 


Mcllllt 

mi.  .  h  hi    1 1:1  ••  iiig  di  t  i  loped  I  linoonlnr  \  i  Ion 
before  t lit-  squint  commenced,  ar  i  capable  of 


LATF.NT  SQUINT. 


Wben  a  patient  with  habitual  l>ii olai  1 1  Ion,  upon  b»V» 

{it  todi  \  iati ,  1. 1  lu  lave 

stent  squint.    The  assumption  i-  that  tl  ikun 

...  li.  i,  binocular  vision  i-  pn  vent  'I  I    h  n   ition  of  n-ni  <>r 

i.i  lessened  effort  ;  tliat  binocular  vision  i Ij  m  lint  ib*  'I 

by  a  special  exertion,  which  the  perfectly  balanced  eyes 
do  not  have  to  make.  Thisisclearlj  the  case  in  paralytic 
squint  in  ;i  tone  between  the  portion  of  the  field  where 
movements  are  strictly  normal,  and  the  portion  win-re 
<li|i|n|>i:i  occurs  ill  spite  of  any  effort  :  or  in  ;i  cam  of 
iii-iitli.-i.  in  ■•■  of  convergence,  befoi-i  Um  effort  beoomea 
too  gnat  to  be  sustained,  and  relative  divergence  occurs. 
Varieties.  —  Formerly  all  cases  •  >)'  latent  squint  were 
called  "insufficiencies  of  the  ocular  muscles."  At  that 
time  only  those  here  classed  as  insufficiencies  were  gene- 
mlly  recognised,  Heterophoria  has  recently  been  used 
as  a  synonymous  term;   but  it*,   proposer,  I'r.  Btovens, 

i li..  conditions  here  clas^-il   as   '■• 
ophoria,  largely  ignoring  the  tni<  inaufficienciee,  except  in 
so   tltr  :is    provided  for   in    the  awkward  «!;s 
"heterophoria   in  accommodation."     An  wi  y  ol 

an  ocular  muscle  is  a  latent  pars  uint  _  // 

latent  concomitant    -uuim.     The  distinction 


between  the  two  classes  <>t  cases  »houl  I  be  recognized  in 
diagnoeii  ment.      \l»»ul„,-  l,J»tl«'  >th<  i 

term  used  to  indicate  the  conditions  under  <li 

v  involv<-  either  of  the  six  extnnieolar 

muscles,  giving  ri«  totheasuw  deviations,  a*  do  puraly- 

i* 
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sea  of    these    muscles;    Hn  -<    deviations  do    not    occur 

until    l.iniKiilai-    vision    is    |  -r.  ■. .  1 1 1 .  <  I    :is    in    1 1 1.-    testa    ti»r 

I    Mjilint.       Por    ••\:iin|il<-,    ilimiffil  !•  in  y    nl     ill.-    right 

external  rectus  will  cause  latent  squint  only  when  the 
are  turned  <••  the  right,  ^^ 1 1 i. -1 1  will  increase  the 
farther  they  an  turned  in  thai  direction,  Thus  squint 
will  In  i"iiMi'_"iii  ;  tlu- diplopia  if  causa,  homonymous, 
[f  symptoms  arise  from  welt  n  latenl  squint,  they  will  1»- 
connected  with  the  turning  of  the  eyes  i"  the  right.  Such 

.1    condition    mi^'lil    l)i'    (iinnil  of  tlir  rxtiTtiiil 

rectus  imiM'li  ;  iiui  (br  practical  reasons,  the  term  paresis 
should  be  reserved  for  cases  of  incomplete  paralysis  In 
which  the  squint  Is  not  wholly  latent)  diplopia  occurring  in 
:i  portion  nl'  the  Bah].    Tin-  other  insufficiencii  nixed 

in  practice  are  InsnfBdenciee  of  certain  muscle-groups, 
an  of  the  muscles  supplied  by  the  oculomotor  nerve  :  and 
iiisiilliciciKMiN  of  certain  movements,  as  insufficiency  -if 
vertical  movements  <>r  insufficiency  of  converge - 

The  last  variety  is  <>i  most  practical  importance.  A 
tendency  t<>  relative  divergence  <>f  I  or  5  eentrads  at  the 
ordinary  distano  for  near  work,  about  one-third  of  :i 
meter,  must  !"•  regarded  as  normal.  Closer  than  this  the 
tendencv  to  relative  divergence  increase*  until  for  each 
iwir  nf  eyes  ■>  certain  point,  the  near-point  of  con\  ergencej 
i  reached.  But  quite  frequently  the  relative  divergence 
at  the  working  distance  is  found  greater  than  Dormal. 
Especially  in  presbyopes  and  myopes  ilii-  is  the 
A  majority  nl  the  latter  show  marked  latent  divergence. 

//.  ,'i  .■--■,./.•. /•/",  ,i  tending  of  the  two  visual  lines  toward 
different  points,  is  a  departure  from  Orthophoria,  the 
tending  of  the  visual  lines  toward  1 1 ><■  same  point  Its 
varietiesare:  BwpAorto,  latent  eonvttirtni  squint,  .-■  tend- 
ing of  tin-  visual  lines  i"  intersect  nearer  than  the  point 
fixed  Ectophoria,  latent  divergent  squint,  a  tending  of 
Ae  visual  fines  either  to  diverge  or  i<>  meet  beyond  the 
|Hiint  li\i-<i ;  urn  1  Aoria,  latenl  vertical  squint,  a 

tending  of  one  visual  line  above  iln-  other.  The  terra 
Cbfoj  In'  tending  of  one  visual  line  below  *  I  * « -  other 

u  unneceasary,  since  all  cases  of  latenl  vertical  squint  an 
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either  right  hyperphoria,  tending  of  tlie  right  visual  line 
above  the  left,  or  lii'i  hyperphoria,  a  tending  of  the  left 
ritual  line  above  the  right.  Mixed  deviations  are  also 
gniaed  us  byper-esopnoria,  where  one  eyt  tends  to 
deviate  npward  and  inward. 

Causes. — The  causes  of  latent  squint  include  some  of 

tlif  eaitsea  uf  actual  squint,  opposed  by  a  weU-develop  'I 

binooular  co-ordination  and  fusion.     Take  away 

the  impulse  to  binooular  in-i'.n,  ,nnl  the squinl ceasi    to 

bo  latent. 

Symptoms. —I l<';ii|;icln'  and  eye-ache  are  the  most 
constant  lymptoma  of  I  itent  squint,  while  vertigo  <>r  a 
sense  of  strain,  or  a  feeling  of  mental  confusion  ma)  be 

pi      enl   ID     ■     ere  caw.-.      Tin'  In  :i-lac  In-  lia-  I  irded 

as  more  likely  to  be  occipital  than  the  headache  due  to 
utomalii  ol  refraction  .  but  then  Is  do  rery  marked 
difFerence  in  this  respect.  All  the  majuftetetiona  of 
asthenopia  or  eye-strain  may  occur  in  connection  with 
latent  squint ;  but  congestion  «nd  ioflammatory  ehi  i 
either  in  the  eye  or  related  parts  are  leas  common.  The 
connection  of  Buch  grave  nervous  disorders  as  epih 
and  chorea  with  heterophoria  1b  very  doubtful,  except  as 
baterophoria  arises  from  the  disturbance  of*  the  ocular 
imi-rl.'-  by  tii  e  di  ease  In  .1  !'<■  v.-  cases,  actual  squint 
and  diplopia  may  be  discovered  at  times  or  in  parts  of 
the  visual  i'n  lil,  in  patients  in  whom  such  deviation  of 
the  eyes  had  never  been  noticed. 

Diagnosis. — The  pi  if  latent  squint  is  revealed 

only  by  special  tests.     On  rone  eye,  that  eye  devi- 

ates; "ii  uncovering, both  eyes  fix  normally.     The  move- 
ment of  deviation  ie  often  quite  gradual,  occupying 
little  time  after  the  eye   has   been   covered,  and    mi    this 
account  it  is  difficult  to  perceive.     But  the  movement  of 
readjust nt,  or  "  recovery,"  i>  instant.;'  iod  there- 

lure  biceablc.     A  recovery  of  '-  or  3  degree 

readily  observed. 

Hut    entire   exclusion   of  one  eye  from   vision  is   not 
•airy  to  reveal  latent  squint.     Placing  before  <>m 
a  piece  of  dark  blue  or  purple  yfrww  will  so  eliungc  the 
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ooloi  "i  rdinary  lainp-flama  as  to  overcome  (he  ten- 

denoj  to  binocular  fusion,     On   eye  will  deviate,  and  a 
false  image  having  die  color  given  by  tin-  glass  will  be 

-■•■■ii.      Thfl  direction  of  the   fills- ■  in  iagi     anil    the  di-taim 

of  its  separation  from  the  true  image  will  indicate  the 
kind  and  degree  »»f  the  squint. 

The  rn-i-1  valuable  teat  for  latent  Bquint  i-  the  Maddox 
rod,    A  piece  of  glass  rod  plaoad  before  oni  eye^aotins 

ft  D  vers  trone.  cylindi  i  |-i ■  ..In..-  -nob  a  distortion  0? 
the  images  formed  by  light  pa—nig  through  it.  that  all 
tendency  to  (Use  them  with  tine  imagi  -  of  the  oihei 
i-  overoome.  On  looking  at  a  point  of  light,  as  a  small 
fume  it  a  distance  of  1  to  '>  mum--,  thi-  app>  u  ■ 
lone  streak,  perpendicular  to  thi  direction  of  the  rod; 
If  the  bal  met  of  the  ocular  muscles  Ei  perfect)  this  streak 
appears  to  pass  direct!]  through  the  point  of  light  u-  -<■<  n 
i.\  i  in  >  other  ■  ■•■•'■.  as  in  Fig.iSfA.    But  in  latent  squint  the 


PlO    •  .lil    a    en    »-.Ui    0m    SlmM.ix  roil  Imt:     A, 

ijitmrta  "r  eMphorla,  according  «■•  the  rod 

i>  li.-M  lj.-f.it. •  'In-  rwM 


treuk  appears  dieplaoed  in  the  direction  opposite  that,  of 
the  deviation.  Thus  if  there  !"•  a  rijghl  nvperopia,  tin- 
rod  placed  before  the  right  eye  will  show  the  streak  below 
the  point  of  right,  as  in  Pig.  83,  /•'.  To  t-'.-t  this  vertical 
balance  the  rod  i-  placed  vertically,  causing  a  horizontal 
ik.  To'teat  the  lateral  balance  it  i-  placed  hortnm- 
.  causing  a  vertical  streak,  which  in  esophoria  or 
■  xophoria  appears  to  pass  to  the  rtghl  or  lofl  of  the  light, 
as  in  Fig.  83,  ' '.  Totes*  die  bale at  the  near-work- 
ing distance,  a  point  of  light  is  not  readily  used  an 
a   white   spot,    1.0  to  2  mm    SOUarc,   on    a    Mark   car' 
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obstituted.    'I'll.'  ordinary  Maddos    rod  gives  with 

inch   ;i   -|>"t   90   I'  i  I'l'    ;i   -treali    1 1  Hit    it   is   lirtl'T  tn  <  ■  1 1 1 J  >  1  <  ■  \    :i 

Ilia ni  from  the  aide  of»  lar^e  rod,  or  a  cylindrical 
1 1.-  lit'  '_'<'.  or  30.  I>.  rcfrjui  in-  power, 
Tin-   Graefe  Test  oonsfatfl   ID   placing  with    it-    1  -: •  - . 

directly  up  before  one  eye,  a  prion   strong  u^-li  (S 

or  ltt  degrees)  not  t"  be  "overcome"  by  the  taming 
ae  visual  axia   Iowa  than   the  other:  thia  oanaea 
ioal  diplopia.     On  looking  :it  a  black  Sol  on  a  white 
card,  two  images  of  the  <l"t  are  Been.     It'  1 1 1< -  lateral  bal- 
ance of  the  muscles  be  perfect,  one  image  u  directly  below 
the  other:    ii    there  be  latent  lateral  squint,  the  tower 
will  bo  displaced  laterally.     Graefe  proposed  this 
teat   to  detect    insufficiency  "i    convergence.     It  is  leas 
useful  for  testing  the  vertical  balano  . 

'I'll'-   Moddox   double  prism   consists  "I    two   prisma 

:»l  "ii  "ii'-  piece  of  ^luw.  base  t"  base.     It  i-  placed 

I-  ore  "ii'    eyi    so  that  the  line  joining  the  t^"  prisma 

Iieuw*  horizontally  acmes  tin    pupil      On   looking  at  a 
il  i.k  dot  on  a  white  card,  1 1 » *  -  eye  behind  the  prhim  aces 
liaplaocd    upward   ami  another  downward  ; 
while  with  ill.  other  eye  the  dot  appears  in  it>  tone  posi- 

[f  the  muscular  balance  is  perfect,  tli"  three  Imi 
arc  seen  in  line,  tin'  true  image  bcine  just  midway  dc- 

ii  the  I'al-e  iiii;i'ji-..       An;,    lateral   (li>pIaocinent  of  the 

res  indicate*  tendcnc)  to  lateral  deviation;  any  verti- 
cal 1 1  i - ( >  1 .- 1 •  ■  < ■  1 1 n  1 1 1  a  lendcni  |  I.,  vertical  deviation. 

To  measure  tl"  extent  of  a  latent  squint  prisma  an 
used.  Tho  prism  that  «ill  reotifj  tin  displacemont of 
the  false  image  indicati  i  thi  amount  of  d>  viation  present 
Sim  I,  a  prism  bcine;  placed  before  tli"  eye,  no  movement 
of  deviation  or  rwoven  oecun  on  covering  "i  uncover- 
ing. With  the  dark  glass,  aneli  a  prism  onuses  the  true 
and  i  il  '  image*  I  ■  i  omc  together ;  with  the  •Ifaddox  md 
it  .:iii..  the  -ii'.iii.  i"  |  .:■  -  -  ihroiiyh  the  image  of  the 
liulii  ;  with  tin*  firaefe  teat  it  bring*  thi  one  dot  directly 
bi  l">\  the  "'tli'  r ;  n  itli  the  double  prism  the  true  and  Mae 
unagea  come  in  line  and  ar juidtstant 

The  prisma  furnished  in  the  trial  ei-e  arc  sufficient  for 
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tin-  above  testa.     Bui  sprain!  lustra nil  have  been  <!••- 

.1  ed  tn  facilitate  bocIi  mi  asurcmunts  by  combining  with 
theMaddox  rod  or  the  Graef  e  best  some  form  of  rotary 
prism. 

The  Btevens  pAoromete  i-  mob  on  instrument,  based 
on  the  Graefe  i«'st,  and  fitted  be  ili<-  very  aoourate  placing 
o(  the  prisma.  The  liitl<-  inetrumcnl  devised  b)  the 
author  ami  illn  !i.u-il  Iii   Kijj.  hi  iiiinbinca  the  rotary 


Tin   HI.  — I'hummi'liT  rinnl»l!i.ii<_'   Mad&Ht  rod   lod  rulnry  j>H«m. 

pri  m  with  the  nfaddox  rodi  Ii  measures  slight  devia* 
lions  with  great  accuracy;  and  up  t<>  i<>  ceatrads, 
Higher  deviations  must  bs  partly  corrected  by  a  1"  or  20 
ceatrads  prism  before  the  other  eye,  and  tbea  t !»«•  remain- 
ing deviation  i vm  !>'■  measured  by  this  instrument, 

Rotary  deviation  is  rendered  evidenl  by  use  of  a  test 

giving   a    linear    imitt^'.      Thus    wild    llic    prism    base    n|> 

or  tin-  double  prism,  ;i  horizontal  line  Is  substituted  for 
the  'Int.  Li  there  i--  no  rotary  deviation  < >f *  the  eye,  such 
as  has  been  spoken  "i  when  considering  paralytic  squint, 
the  true  and  the  false  images  of  the  line  remain  parallel. 
If  there  is  rotary  deviation,  the  image  belonging  to  the 
leviating  eye  will  appear  to  be  rotated  in  the  opposite 
din  .tion.  The  lines  of  light  given  by  two  Maddox  rods, 
planed  one  before  each  eye,  may  also  be  used  in  tin*  same 
.  :iinl  tin-  anjrlc  iivcr  wliii-h  the}  most  be  rotated,  t« 
makf  tin-  two  lint's  appear  parallel,  gives  the  anonnl  of 
rotary  deviation. 


Mill    a    li.'lcr- 

i^Jwtra,   ll»-  ('lint   imi-t   Im    studied  in  <lirVm-iit 

I    Miallv  it  «ill  miffira  t<. 
i»*r  llw  il  I  liirwiird  ;  turned 

luriKfl  to 
!!»■•  I.li  <.ir  l.i  turned  up  (in 

n  backward) ; 
ilf  ordinary  |«ositirin   for 
rr*t  I». 

bi  proper  be  |MirxiH>d  with 

it  i-  ill-.,  iroportant  t" 
asn-n  aiiK.uni  of  al-iii.tui  ction,  and 

1 1\ 

■  • '  ntradfl  may  no 

ir«!        T>  aaggntci  Fig. 
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ol  n  fi  .i.  i  ■■  in  ex  i  'in  etion  ihould  toko  pre- 

i  donee  of  Hi;  operative  treatment  for  the  muscular  faults. 

I  n   Iiiiiiiv  r:i>.    •   in  I.  i"|.li' him    i-    ;  1 1 1    ini|"  irtant     1 1 1  •  i  i .  .  1 1  i .  .11 

riling  the  wearing  of  correcting  lenses.  Thus  with  a 
moderate  or  low  hyperopia  thi  existence  of  two  or  ill"' 
'.'in  ophoru  emphasises  the  need  forth*  tent 

ini»  ui'  roriirting  lenses. 

If  llnr   latent   BqUinl   i'  OQOSuh  r-.iM<-  \-l  <vntr:i<l    ■  1  up 

ward  of  vertical  deviation,  i  to  s  Cr.  of  divergence  01 
convergence),  p  r  1  u  should  be  tried.  Prisms  for  this 
purpose  'I"  not  itrictlj  "correct  "  ■■>  deviation,  thej  allow 
it  without  strain  or  inconvenience.    Thus  for  exophoris 

!■'  prisms  with  their  bases  toward  the  nose.  Thi  e 
allow  the  eye  to  turn  oul  iom<  whal  while  still  preserving 
binocular  •. i-imi.  In  jMiienil,  tin'  -iivntiili  ui'  1  he  i>risms 
used  in  ilii-  waj  should  be  luch  M  lo"allon  "  half  of 
ih'  deviation;  but  sometimes  nearly  the  whole  deviation 
may  I"  "allowed"  with  advantage. 

[flenses  are  worn, the  prismatic  effect  may  be  attained 
with  great  aooun  •  .  and  with  least  expense,  by  deo  nt<-r- 
ing  tin'  lenses,  when  an  eye  looks  through  any  part  of 
a  lens, except  it-  optical  center, the  effect  1-  that  <>f  a 
prism  with  it-  base  ,11  tin-  thickest  pari  of  the  lens.  Thus 
•  I  ■■'  ntei  ins  a  convex  lens  "  in,"  of  1  concave  lens  "  < ••  1 1 ,* * 
eive«  the  effect  of  ;i  prism  with  it-  base  toward  the  nose. 

intering  ;i  '-<>i  'up/'ora* ive lens  "down," 

gives  the  effect  of  ■  prism  with  Its  base  up.  The  pris* 
1-  the  optical  center  of  tin-  lens  is 
departed  from.  Thus  by  removing  the  optical  center  ft 
certain  distance  fn  m  Uie  point  where  tin-  visual  line  will 
|.i,-r<-«-  tli*'  lens,  any  desired  prismatic  effect  can  '»'  ol>- 
tained  up  i"  tin-  limits  of  tl"-  strength  of  the  lens  and 

the  BUB  of  tin    ■ 

Tin  the  1  ii''  1  to  be  prodm  cd  the  greater  must 

In-  the deoenteringj  and  t i *« •  stronger  tin'  lens  the  let  ii 
needs  to  !»■  deoontered.  For  all  practical  purposes  die 
Dumber  of  millimeters  of  decentering  required  in  any 
■riven  i-asc  limy  Im'  round  by  the  following  rule;  multiply 
tin-  required  osnttwh  of  deviation  by  ten,  and  divide  bj 


MSOHltKHS  <>r  oi  VI.AR   MOVKXIi 


-«li  of  ill.-  h  I,-  in  diopters.    Thus  «<>  find  the 
i  a  i.  D.  lous  necessary  to  produce  - 1  nitrads 
of  prismatic  effort  2  -  l<»  :  I     S  mm 

Systematic  oxurciae  of  the  ocular  muscles  by  HO 

diffcronl  use  of  prisma  is  bo lama  of  groat 

value  For  this  purpose  the  prism  i-  turned  so  as  lo 
increase  temporarily  the  work  of  the  apparently  weak 
iiiii-ii  -,  in  the  hope  of  tbus  scouring  ■  bcttei  develop- 
1  and  strongi  r  m  tion  of  tliura.  Thus  for  right  hyper- 
phoria the  eye*  ii  l»  ixed  on  a  distant  object,  and  o 
rotary  prism  I"-  placed  before  die  right  eye  with  its  I 
n|i.  making  ncocssarj  un  increased  exortion  of  the  muscles 
that  turo  the  right  eye  down  01  the  ■•  up.    The 

l>ri-m  being  turned  so  as  to  incr  one  ii-  effect,  die  patient 
a  p  the  oljji  i  lookt  d  al  single  ai  lonj 
iiilc     Winn  doubling  occurs,  ilic  prism  is  removed 
or  turned  back,  and  the  eyes  permitted  to  rest  ■  minute  . 
then  the  is  repeated.      For   latent  convera 

squint,  thi    eyes  maybe  made  to  fix  b  near-point,  srnilt 
:  prisma  are   placed    before  them   with   the    bases 
toward  the  no*  :  then  the  point  of  fixation  i-  withdrawn 
from  the  eyes  until  it  appears  double,  when  tin 
allow  od  I  For  insufl  E  convergi  no  .  pi 

with  li:i-  the  nose  may  !><•  used.     The  fixing  of  ;i 

point  held  at  I  ince  ft tl yes,  whiafa  is  then 

gradually  brought  closer  and  closer  until  it  is  Been  double  in 
mg  effort,  is  ulao  a  simple  and  efficient  exercise. 
Operation*  ""  the  ocular  muses  -.  G «  I  itent  squint 
only  to  be  conaiderod  ufter  tfat  refill  study  of  the 

:iinl  the  faithl  if  other  therapeutic  i mires. 

They  exert  :i  powerful  mental  effect  on  I  at,  which 

is  eomctii  kedly  ucucficiaL     They  break   un  for 

the  time  vi  aous  habits  of  using  du  iu> 

strain;  and  'in",  may  change  permanently  tin- 
"f  the  ocular  bauuiee.  but  not  always  with  much 
benefit   to   the  patient.      The  extent  of  the  permanent 

lianical  effect  cannot  certainlj  be  known  bcforeli 
or  by  testing  :it   die  time  of  open  immediately 

afterward.    Operation   should  oolj   be   resorted    to   tor 
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n  mi  •■■  mil  'I  effect  when  the  extent  of  the  latent  lateral 
deviation  amounts  to  10  centred*  (5  dej  npward, 

or  tli«'  vertical  deviation  l Ii  df  u  mm  li ;  tod  when 

the  relief  by  the  wearing  of  prime  bee  seemed  todemon- 
itmte  the  connection  "i  tli<'  symptoms  with  the  latent 
squint.     Tenotomy  may  be  done  on  the  muscle  which 

tends  i"  turn  the  eye  I onglj  in  its  direction,  or 

idvancemen(  ii| ib  antagonist.    The  latter  operation, 

it'  done  without  complete  divieion  of  the  tendon  or  gn  ii 
diatnrbano  of  neighboring  puts,  m  the  le  liable  i"  ihiim 
ontoward  effects, 

T!i<  extent  te  which  the  symptom  associated  with 
latent  squint  an  really  due  t"  it  i*  *till  am  attain.  Often 
thi  earenil  trial  of  aH  therapeutic  measures  is  called  (bi 
in  such  oases.  This  most  include  the  use  of  general 
tonics,  avoidanei  of  eye-strain,  worry,  overwork,  or  the 
habitual  un    ofsii<-li  n<  >,.  |...i*<>iis  us  alcohol,  i-.ii. 

tea,  "i  coffee,  particularly  by  young  pe •     Outdoor 

life  and  physical  exercise  are  also  of  great  value. 

Prognosis. — The  permanent  relief  of  the  symptoms 
associated  with  latent  Bquinl  i^-  often  extremely  difficult 
The  most  brilliant  cases  of  apparent  cure  of  symptoms 

an  liable  t<>  return  t<>  s what  their  original  condition 

in  :i  few  months  or  years.  Those  eases  are  mosl  likely  to 
!»•  cured  in  which  the  use  of  correcting  lenses  gives  relief, 

or  in  which  it  is  possible  t mtrol  favorably  die  manner 

of  living,  \  i;imm1  many  are  rendered  comfortable  ;md 
kept  so  liv  the  use  of  the  pri*nis,  or  dcccntercd  lenses, 
wnich  "allow  "  the  squint. 

SPASTIC  SQUINT. 

Deviations  of  the  eyes  due  t"  spasm  of  the  ocular  mm 
i  i'    attend  hysterical  arinires  and  some  forma  of  brain 
lli.;,  mai  Bssisl  in  the  general  diagoosie;  l>nt 
have  little  localising  value,  and    require  no  treatment 
apart  from  that  of  their  coise, 

NVSTAOMUS. 

Nystagmus  is  a  slight,  rapid,  u>and*fro  movement  of 
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the  eyes,  most  frequt  ntly  from  side  (<>  ~n\v  \tnUrul  nyniag- 

:  but  sometimes  up  and  down  Of  wheel-like  (friicttl 

ot  rotary  systaomus).     Usually  both  eyes  exhibit  similar 

movemeata    They  may  \*-  increased  by  aflbrte  i"  use 

the  i  '..«).     It  is  . . . 1 1 1 1 1 1 . ■  1 1 1  -.  associated 

with  imperfect   vision.     Ii  u  ofien  congenital,  but  may 

in  connection  with  disease  of  the  central  nervous 

system,  especially  wlu-n  that  'in-'-  liliinlncsH.     It  often 

urn  in  miner-  who  have  t"  work  in  a  poor  light,  with 

the  eyea  directed  obliquely  upward  fasners1  suafajpwii 

In  moat  cases  no  interference  with  viaioo  u  oecasJ ••! 

by  the  movements.    But  in  mioera1  nyatagmnsj  and  in 

•  ili>  i  cases  where  it  < *  oa  in  sdult  life,  it  occa- 

apparenf  movement  of  object!  looked  :it.  and  annoj 
ing  vertigo.     When  associated  with  huh  astigmatism,  it 
may  grow   lee     qi    ecaa   entire!)   witn   the  wearing  ol 

i :   lenses.    Recovery   from    miners'    D.yst&| 
often  follows  change  of  occupation.     In  other  cases  little 
inprovemenl  can  be  hoped  tor. 

NODDINU  SPASM  (SPASMUS  INUTANS). 

This  in  .i  nodding,  lateral,  or  rotary  movement  <>t  tin- 

Ii.:hI,  I'oiniiioiils   .in  •  >iii|>.mi<<i  lis    nystagmus,  with    which 

it  i*  elast  I.     It  usually  appears  durins  the  fir^t 

of  life  in  rachitic  patients.     It  is  prohablj  ca 
■no  ocular  defect,  or  b)  keeping   ll    child  in  a  dark 
room  in  which  some  bright   spot  i<  visible.     The  bright 
-l*.i  quickly  exhausts  the    portion  of  the  retina  ex\ 
to  it,  ami  the  child  change)    the  poeltioii  of  it 
agaii  i  more  vivid  impression. 


CONGENITAL  DEFECT  OF  ABDUCTION  WITH  RETRAC- 
TION OF  EYEBALL. 

in  tare  cases  there  exists   from  birth   inability  to  turn 

the  (  nil.  commonly  associated  with  retraction  ol 

>ii  eyeball  when  tht  eye  i-  turned  toward  the  nose.   This 

retraction    may  vary  from   -  to  !«•  mm.      On   attempting 
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to  turn  the  eye  in,  there  is  often  sonic  narrowing  of  the 
palpebral  fissure,  the  lids  being  more  widely  separated 
when  the  eve  is  turned  directly  forward  or  the  attempt  is 
made  to  turn  it  outward.  Due  or  both  eyes  may  be 
articled.  I'he  condition  is  .largely  due  to  au  organic 
defect  in  the  external  rectus,  which  may  be  replaced  by 
tlbroii*  ik-me.  Little  ean  be  dune  to  remedy  such  defects, 
and  ill-considered  operations  ouly  make  them  worse. 

DISEASE  OF  TME  OCULAR  MUSCLES. 

Myv>sitis.  —  Inflammation  of  the  extra-ocular  muscles 
produces  diplopia,  pailt  in  the  orbit,  exophthalmos,  and 
imvhI  imiminncui  of  ocular  movements.  It  may  be  due 
to  »\phihs  rlu-unuitisui,  or  to  unknown  causes. 

I',  'a  lntfnrti>ifi/iii,  and  sclerotic  changes  with  paeudo- 
liiiixilrnfihii  of  these  muscles,  have  been  reported. 
tfli,  mitiiii*"'  of  their  tendon-*  of  insertion  is  occasionally 
imlHvd.  It  occurs  in  connection  with  acute  articular 
1 1  xii  ui:it  f-iii ,  renders  |Kiiufiil  all  ocular  movements,  may  be 
v.i;il\  mi  Inkiii  for  episcleritis,  and  yields  promptly  to 
mill  i hi'iiiiiiilie  tvinedu«. 
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CHAPTEB    IX. 

DISEASES  OF  THE  CONJUNCTIVA. 

Hyperemia  Dn  OatarrK).  The  appearance  ol 
rcmi  i  iif  the  conjunctiva  has  already  Men  described 
(p.  00).  1 1  j.  comit  inly  ittendcd  with  itching,  smarting, 
and  burning,  or  tin-  sonse  "!'  ■  foreign  bod}  in  the  eye, 
reeling  worse  ifter  use  of  the  Byes  or  axp»>uiv  in  hwiu 
Chrouii  hyperemia  i-  indistinguishable  (torn  mild  venial 

I  •  ■!  I  1 1 1 1 1.  -  [  I  N  III   ., 

Causes. — These    are,  for  SCUtO    liy|><  r<ini  i.  local    irri- 
i.'ini-,  ;i-  dual  '"•  irritating  vap  cpi    on  <•■ 

di«'  gun  or  strong  winds,  the  eye 

their  prolonged  iux  when  tired,  indulgence  in  alcoholic 
beverages,  gout,  a  i  ncra!  febrile  condition,  commencing 
inflammation  «>f  i In  conjunctiva  j  and  acute  catarrh  of 
the  mucous  membram »  in  general,  especially  of  tin-  nasal 
mucous  membrane.  For  elironio  hyperemia  one  should 
y>  search  for  i  pereinteot,  or  frequent!)  recurring, 
The  most  common  of  audi  causes  are :  ey<  strain 
from  habitnal  overwork  nr  the  pn-M-iwr  of  anntm|)iii  . 
chronic  hyperemia  of  » In-  nasal  and  related  muoona  mem- 
branes; including  catarrh  of  the  lacrimal  | 
pasted  attack);  of  acute  hyperemia;  prolonged  exposure 
i"  excessive  Ik  it ;  and  chrbnic  aicoiiol  i 

Treatment.      Acute  hyper*  Dlia  i'  !•>  spon- 

taneous recovery,  and  requires  only  removal  of  the  ca 

for  the  eyes,  and  Nome  soothing  collyrium,  such  us  :» 
Bolntion  of  boric  add  with  orwithout  borax.     Chronic 
hyperemia  requires,  first,  tl"    removal  of  the  cause, and 
it'  iln-  prove  insufficient, some  of  ilu-  milder  forms  of 
1 1  >  1 1 1  r  i .  i  ,r  iii  chronic  catarrhal  conjunctivitis.     The  ro- 
il of  the  cause,  boa  include  relief  from 
(•_v.---ii-.iih,  or  long    iii'i  mi              ieral  treatment,  as  '<> 
ral  c  ii:i rrlial  t» 
Acute  Catarrhal  Conjunctivitis  [Simple  Ophlh 
i 
— When  to  hyperemia  v   added  swelling  of  the  conjune- 


mi  :  ureal  coNJVKCTivrns, 


irnl  oonjiinrtival  iliH-liur^r,  tin-  \i\-*-  Imii.iih      mid   of 
inctivitis. 

CflUMS. — The  CBIBM'F  i ri ■  •  1 1 1 •  i . -  .ill   llm*e   ill'  i-orijiiiK'tival 

hyperemia.  'I  in  instillation  of  atropin  or  other  mj  driatie 
r.ivuti's  iiinjniiriiviii>  iii  n  few  person  who 
have  inch  en  idiosyncrasy.  There  cad  I"-  do  doubt  that 
1 1  rtain  pathogenic  Imu  terta  an  the  am  mi.il  factors  in  the 
causation  of  man)  '  i  i  t  oi  acute  conjunctivitis.  Among 
tin-  niM-i  ioipoi i.'ini  of  those  are  the  staphylococci,  the 
strepte uii  flu  neui ioo  ua  of  Frfinkel,  and  the  so-called 

■  i>  bacillus,    These  are  found  in  cases  which  must 
■till  be  claused  togetbei   bj  theii   oliuioal   oharaeteri 
The  other  organianu    causing  distinct  olhiioal  typt 

i  i  are  mentioned  in  the  descriptions  of  those  types 

.1    .  ,  ■  1 1  j  1 1 1 1 <  1  i  n  1 1  i  -.. 

Symptom*.  —  Tin1  discharge  of  acute  catarrh  of  the 
conjunctiva  u  .it  Brsl  Kantyaud  mny  It  mil\-  .-ip|>;iri-nt 
by  ili«'  adhesion  "i  the  lids  in  the  morning,  after  ll  has 
dried  upon  their  margins  throughout  the  night,  It  may 
;mii>iint  to  but  a  flight  increase  <>l  ili<>  normal  secretion, 
which  if  washed  away  by  the  Dsual  or  increased  secretion 
of  the  t-';ii>.  As  the  case  progresses  die  amount  of  di 
in ■!. m.-i ■-  ■.  mill  its  character  may  sun  to  the 
abundant  Row  of  purulent  conjunctivitis.  Small  masses, 
of  tin  discharge  ruvj  be  noticed  lying  =•  t  the  junction  of 
the  lower  lid  and  eyeball,  or  may  be  (bund  in  tin-  lower 
cul-de-sac  of  tin-  conjunctiva,  upon  i  v<  rting  the  lid. 

The  appearance  of  the  lids   varies  with  the  degree  of 
hi  |»  renua,  the  changes  in  the  epithelium, and  tl»-  amount 
of  exudation  in  tin-  deeper  tisanes.     The  hyperemia  : 
i-  >l   redness,  which  ma]  appear  onlj  in  the  Lai 
Dumber  or  larger  fixe  of  the  visible  vessels.     Thicki 
of  the  epithelial  layer  masks  the  increase  of  redness  and 
gives  the  appearance  of  n  gray  film  upon  die  surface  of 
the  conjunctiva.     Exudation  Into  th   deeper  tissues,  by 
separating  the  vewls  and  by  pressure  upon  them  reduc- 
ing their  caliber,tends  to  diminish  the  tvdiu --.  -< times 

bo  i  '.in  less  than  the  normal. 

[he  pom  of  acute  conjunctivitis  is  naually  most  marked 
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iv  in  the  course  of  the  diaeaafl,  i-  strictly  local,  ind 

\  vary  from  a  slight  ili^< it'ort  to  s«v<rv  luirnin»  pain. 

'I'.,  soma  extant  it  ■  proportioned  to  1 1 »» -  severity  of  11m 

unmation,  bill  it  alee  depends  somewhat  on  thi ndi 

of  Um  nervous  system,     li  resembles  thai  <>t  simple 
hyperemia,  and  1-  described  la  many  way  -.  but  mamlly  u 

or  l>  —  of  ;ui  ifliiiiL',  smarting,  M  |  h<  bingj  or  liurn- 

ing  eharaoter.  It  may  be  spoken  ••!  a-  .u'liin-j,  though 
probably  trae  aching  when  ptaaonl  Is  connected  with  consid- 
erable swelling  •  •:'  the  Deigbhoring  parte, or  involvement  of 

the  deeper  ti~ia  -  Of  tin-  eyeball.     In  tin-  •■  irlv  stairs  there 

i*  often  the  exact  nnaatioa  of  ■  foreign  body  in  the  eye. 
in  conjunctivitis  ooeure  within  the 
swelling,  "r  upon  their  surface  as  discharge.     It 

encrally  accompanied  by  loas  of  transparency,  so  thai 
the  deeper  details  normally  visible  through  Iheconjano- 
tiva  an-  hidden.  It  Involves  largely  the  loose  ttatnea 
lying  beneath  the  membrane,  and  ii  aevere,  affects  the 
whole  thickness  of  the  lid*  On  the  eyeball  the  tissues 
affected  ere  thickest  posteriorly  where  the  membrane  is 
reflected  upon  the  lids:  hence,  if  the  swelling  l>«'  Blight 
or    i terete  in   amount,  it    is  most   noticeable  in  tin 

in.      If,  however,  the    tmouot  of  serous  exudate  be 

t,  the  pressure  posteriorly  tends  to  force  it  forward, 

■  i  that   n    raised   up  the  conjunctiva   to  Its  attachment 

around  the  cornea;  and  the  cornea  appears  surrounded 

by  a  perpendicular  or  overhanging  wall   of  translucent 

tissue.     TliH  condition   is  • 'ailed  chemo*i#. 

Careful  examination  of  t  1 » » -  affected   tissue  will  often 
show  that  it  i-  the  seal  of  Dumeroui  minute  hemorrhages, 

swelling  of  tin-  conjunctiva,  however  mat,  n 
endangers  the  integrity  of  that  membrane.     But  chem 
is  supposed  by  pressure  t"  Interiere  with  the  cone  of 
pon  which  the  nutrition  of  the  cornea  depends; 

ami  tin-  sulcus  formed  by  it  at  tin   dot A  margin  i 

tainly  liners  the  retention  of  the  discharges,  and,  in  that 
vrav,  the  infection  of  the  cornea. 

UuchaNjp    from   the  conjunctiva  ooneieta  of  increased 
normal  secretion  and  oastoff  epithelium,  with  a  variable 
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proportion  of  pu-  and  micro-01  If  the  pn 

Eton  of  pas  be  small,  the  mosses  found  Boating  in  the  bean 
will  be  gray  or  whitish  in  color  and  rotlier  stringy  in 
appearance,     ka  the  proportion  increases,  the  disoii 

mes  more  purulent  in  character,  and  sometira 
decidedly  bo,  even  in  oases  that  would  be  abused  m 
catarrhal  conjunctivitis.  \i  :ill  times  the  apparenl 
amount  of  discharge  ami  ita  oonsistenci  depend  largely 
mi  tli--  extent  tu  which  it  is  <lilnt<<I  l>y  the  laorinial  socro- 
In  the  earlier  stages  thi  increased  How  of  tears  is 
liable  to  catty  away  all  other  discharges  nnnotioed.  Later, 
iln-  -•!  rvtioii  of  i'-;ir-  i-  I  --  <■■  i|.i< -ii -  mill  the  amount  of 
mucous  or  purulent  matter  appears  w  latively  mater. 

Diagnosis. — The  hyperemia  of  conjunctivitis    -  to  be 
dieting  Dished  from  that  ol  I  ;nucoma,  eta 

p.  61).    Fromoth  ofaoute  conjunctivitis  the 

catari  hal  often  cannol  be  diflen  ntiatod  ui  the  outset,  except 
that  the  symptoms  are  generally  less  violent  than  in  purn» 
Ii  ni  or  diphtheritic  conjunctivitis.  The  differentiation 
from  more  chronic  (brnu  must  also  wait  until  these  have 
time  t<>  develop  their  special  charm  U  risl  ics.  The  haoter 
iological  examination  and  identification  of  the  organisms 

ni  \sill  in  some  cases  be  the  onlj  wnj  1  1  deciding 
whether  or  not  the  case  belongs  in  this  class,  or  one  of  the 
specific   forms  of  conjunctivitis.     The  special    clinical 

icters  of  the  other  forms  of  conjunctivitis  discmsed 
in  connection  with  them  furnish  .1  basis  for  their  diffi 
tial  diagnosis  From  this  varietj , 

Treatment.—  \iii-r  the  removal   of  iln   r.-m-i  ,  -n  Far  :is 

removable,  the  treatment  consists  largely  in  rest  and 
cleanliness.     Thci  esahould  be  supplemented 

by  general  rest,  if  the  inflammation  1  and  should 

always  include  sufficient  sleep.  <  leantinew  i-  bo  he 
second  by  frequent  bathing  m  tin  eye,  with  the  free 
instillation  of  a  solution  of  boric  acid  and  bona  or  sodium 
ahlorid,  at  intervali  of  from  one  to  font  hi  rding 

tn  the  amount  of  d  Weak  solutions  of  mercoric 

ehlorid,  ni  d  may  hi  need  for  1  he 

samo  purpose.     Butinoamrrhaloonjunotiviti  Iwnld 

always  be  taken  to  avoid  solul  ng  enough  t-.  aot 


.  oy  rur  <  oxji 


1  ■•  ■  v. i  r  l"  in.'  fur  more  impor- 
Mini  than  their  -|>  ■■  ific  antixi  ptic  influt  i 

■n-ii!,  »  t-i  i"  per  'vni.,  in. is  i"    ,1-nl  ;it 

||OI  I     i'lli    t\  ■>'  -III!':  IOC    "I 

silver  nitrate  or  prorargol     ilntion  may  hi  !  .cry. 

I  he  use  "t'  laxatives  and  Rppr  pri  it    remedies  R)i 
id-lit  depar  era!  health  may  be  ocedcil. 

Prognosis.  -  M  tcut< ijuitctivitfe  rooOVW 

completely  in  •-.     But  when  din 

the  disease  in:iy  |h  i     i.  .  tiinal  and  nasal >1 

■■•  -I-  i  be  '  soluded  befc  i  promising  prompt  t 

Influenza  bacillus  conjunctivitis  iK-cnr*  usually 
lildren  in  connection  with  influenza  epidemics.     Tha 
discharge  i-  abundant  bnt  watery. 

Exanthcmatous  Conjunctivitis.  —Tin'  earl; 
of  n  imall  pox,  scarlet   rover,  and   Bona  of  the 

other  exanthemata  la  rrequentli  marked  by  conjunctival 
hyperemia  and  catarrh.  t«  which  the  above  name  has  been 
d.     It  is  char  rather  by  hyperemia  and  sveO- 

mg  without  much  discharge,  althuujjli  with  moisle*  and 
scarlet  fever  the  conjunctiva]  Mcrenan  may  even  become 
purulent,  ami  in  small-pox  well-marked  examples  of  the 
cnijntion  may  1m-  found,  on  the  lmllwir  ixmjunobva,  i  ipi 
ciallv  near  the  corneal  margin.     Usually  tin  rival 

trouble  quickly  -  bnt   it  ma)    requir    treatment 

i  M  n  after  the  constitutional  <li  run  its  mm 

Acute  contagious  conjunctivitis  i^  a  specific 
caused  ion,  the  i  rent  being  a  small 

bacillus  Dm  Btudied  by  Weeks,  and  which  ma)  be  (bund 
in  the  conjunctiva]  discbars. 

Symptoms  and  Course.— 1 1  twoorthro   (MTI 

: i  it.  -  infection,  with  Klucini  r  of  the  lids  and  the 

:ii,|„  ii  in.     of  dry  yellowish  mi 

about  the  inner  canthus,  especially  in  « I »*•  morning. 
Hyperemia  and  discharge  rapidK  increase  for  two  or 
three  days,  and  tl»-  discharge  often  becomef  purulent. 
Tin-  deepi  -  • : 1 1 1  an-  much  injected, 

giving  it  a  pin  Hi  nee  the  popular  nan  e  of 

"  (link  i ;.  i ."     There  w  al nialhj  some  \n\  ni  of 

tin-  uppi  r  air-pai 
i« 


'vts-jrxtrmrt& 


»[t£\-  ion  '••in  disease  is  to 

H|l  i  .    in  :i  lew  "lay.-.,  DUl    it    RIM  llMOBM  BUO- 

i    .  mtinuc    Ibi    several   weeks.     It   appeal    to 
rvel  contact,  extending  t..  th«<  different  mem- 

llu.iilv,  or  tin  .  bool  hi   km- 1    ..  It   may 

1-411'  lion  or  haxinesa  of  thocoroi 

Diiiffn(»«U. — From  catarrhal  coojunctivitis  ii  can  ba 
ill  I  ,,  .  1  ImmI  by  tin-  peculiar  yellow  secretion  adherent  t<> 
ii,     i:i-.ii.  ,  the  occurrence  of  other  cases  iu  the 

house,  either  l>  -fore   in  i<l  ;  and    !•••   the   klcnti 

ii >f  the  NV-'i  I.-'  bacillus  «iili  the  rowroeoopo.     Ii  i  1 

■mall  bacillus   resembling  thai  of  dmmuk  septicemia.     It 
1   in    1  adily  with  methylene  blue,  and  1  irhy 

the  Gram  m  thod.  It  ia  (bond  within  the  cells  and  Jeo 
fr»i>  in  the  discharge,  It  i«  difnVult  t<>  obtain  in  pure 
onlture   !  nerally  mixed  with  a  club-shaped  non 

pathogenic  bncul 

\  form  lit'  aonte  contagious  conjunctivitis  which  many 

observers  have  be able  t"  distinguish  from  the  above 

-  to  Im?  earned  by  the  mm  (Fraenlcel 

I   or   l;in«i    In      >  m-a|>sulated   COCCI]  il   in 

paii  -.  Ii  'H ailed  the  1  I  il  inton), 

or.  the  diptoeooou  pMinaowie (Weichselbaum).  It  exists 
in  the  normal  saliva  of  many  persons. 

Treatment. — This  will  generally  l»-  similar  to  thai  of 
acute  catarrhal  conjunct  I     >l  applications  ma 

n   ■!  the  first  two  or  three  days.     The  n 
Bfaould  !»•  treated  by  applieations  t<>  the  everted  lids  of  a 
rcent  solution  ol   rilver  nitrate,  repeated  • 
..  until    tl     discharge  and  swelling  are   mart. 
diminished, 

Diplobacillus    conjunctivitis    iiichar  bj 

comparatively  .-. I  i  vr  I  >  t  diaeharge,  often  only  noticed  by  the 
Kliifini;   together   of   th«'    laahaa  after  sleep.    Then 

rate  irritation  md  smarting,  chiefly  in  the  evening. 
.Many  of  the  11-  ■-  run  .,  subacute  or  chronic  aoorse,  eje- 
tendingovi  r  many  weeksor  months.  The  invasion  i-  gener- 
ally insidious,  bill  the  attach  i-  ■ times  acute  ;  and  ilic 

t  - 1  ■  • '  •  be  taken  forcommenrfngtraehomBi 
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Tin     |,.il].'.iii   •  •i.njiim  nv.i  :m.l   <■•>!  ihi  -  of  tliO   eye  01% 

The  discharge  i-  gray,  stringy  in  character  and 
unulates  :"  ill''  cantlit.    The  disease  Is  caused  bya 
diplobaeilliis  Brsl  I  by  Moras  and  a.xenfehl 

The  (r>.iiMi.iu  i>  id.'  instillation  ition  i  I  line 

sulphate,   \   to  •_'  per  .••in.,  two  or  three  time*  daily, 
ml  lined    /in.    i  ill. .ri.l,    !  of   i   par  ■  ■< - ■ » i . »  nnd    U1 
ii  2  |mt  cent,  M>liition  ol  treatment    bould  be 

nued  il   longer  intervale  I  days 

..|.|. ir.ni  recovery,  to  proveni  relapse. 
Ophthalmia  nodosa  is  an  inflammation  of  the  eon 
juiu  iiv  a,  -.mi  :  i:n  •  i..  i  he  dei  i"  i  I     in     of  the 

doe  to  the  presenci    •  lillar  hairs.     The  con- 

junctivitis lends  i"  rclajw    again  end  again,  wd  i 

hair  ;-  embi ■  Idcd,  i  rounded  gi i 1 1  llatijj  is  formed. 

Bxcisi  'ii  of  theoffi  nding  parts  le,  w  luchrns)  I..  extremelj 
minute,  is  tl"'  proper  treatment. 
Brief  Recurring  Episcleritis.  - Under  the   name 
m  Period  I'mli.-  described  a  form  of 

unctival  and  episcleral  hyperemia,  attended  with 
pain,  l.nt  without  «li>.!i  n  j ...  lasting  but  :i  few  days,  bill 
recurring  at  intervals  of  a  week  U>  i  I  months.  In 
some  casi     '  lasts  for  man)  rears.     I1  ■    depend 

ime  obscure  condition  of  the  general  system  ;  and  u 
little  beooflted  bj  treatment. 
Purulent    Conjunctivitis,     i  / 
»  .•/,. , .,  i . 

.—This  affection  is  characterised  by  great 
swelling  <•!'  the  conjunctiva  and  lids,  and  abnndanj  dis- 
cbarge, m  in  i  *  rous  :m«l  later  purulent. 

Cause. —  In  most  cases  this  tg  tin-  implantation  upon 
the  conjunctiva  of  the  gonoooeens,  bj  contact  with  Bn 

.  infective  material;  or  by  similar 

n  the  birth-canal  during  labor.     Disease  cb'nkall] 

.liar  may  be  prodw  ed  by  other  pyogenic  organisms. 

Symptoms  and  Couree. — Withu  dayi  after 

Infection  the  eye  presents  die  symptoms  of  acute  catarrhal 

unctivitis,  rapidly  inoreasin  i  rity,  with  ■  ■  ■ 

of  the  Ii  I-    in  i  i'lii-  .lis- 
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il  Rr  i  'I'M  and  watery,  then  it  containt  shreds 

I  i)f  iiuuii.-    ami    m;i\    In    ilii-i-iilorcil    In    blood. 

11IK    it    I mes   mop    purulent,  until   il    luu   the 

nii|M  f  typical  creamy,  or  slightly  greenish,  pu  . 

Ihoflrsl  indicatu i  the  gravity  of  the  nttack 

in  ih  iln  symptoms  and  the  rapidity  of  their 

pragma,    The  lids,  in  the  early  stage  arc  tense,  often 

ill  nnd  ihinj .     Tbi  swelling  of  the  oonj ii\;i  gives 

lo  chomoehi,  and  interferes  oousiderabli  with  thi  ever 
■inn  uf  the  lids.     When  tho  dischanzi  becomes  purulent) 

the  lido  -  in  rally  bei r,  and  the  swelling  dimin- 

i  in  i,     In  n   few   days   il"'  palpebral  oonjnnetiva  shows 

phj  uf  the  papilla      It-  am  omes  vel 

in  .1 1 .|  ■  iinl  later  may  be  obscured  and  covered  to 

:i  depth  ■>!  two  or  throe  nun.,  with  1 1 » < ■  pale,  or  dara>red 
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granular  manses.     I  hi  ->  are  illustrated  in  Fig,  v|i.    The 

disehargi .  imder  treatment  rapidly,  or  without  trcatnu  n( 

slowly,  diminishee;  but  several   weeks  :•  r-    usually 

required  t"  reatore  tl onjunctiva  to  an  approximately 

normal  condition. 

\    common    complication    and    the   great   danger   of 
(he   •  iii'.n  •  1 1'  i  nl    of  the   cornea.     Thu 

been   thought    to  depend  chiefly   upon   the   pn  -  un    of 

tin-   iwollen    liil-,  or   the  ehemotu njuncUva;   hut    ii 

direct    infection    bj    the  dis- 

charge  thai    bathes    it,  especially   where  this    lien    in 
contact   with   the  cornea,  in    the  irmed   !<■. 

overlappii  nllen  conjunctiva.    When  this  occur* 

ill  uI"'it  i  near  the  i-urneal  mar  h  rapidly 
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extends,  both  in  area  and  in  depth;  era  considerable 
part  of  the  cornea  -usually  ui  the  center— rapidly  be- 
comes opaque  and  breakndown,  leaving  a  largi  extending 
ulcer,  Buoh  no  ulcer  is  liable  t"  cause  perforation  ana 
the  seriont  or  fatal  results  described  nnder  mppnratiag 
•  1 1- ■•  r  ••<  i  X).     In  debilital  >d  tubji 

or  nnder  inefficient  treutmeii  tl"  hypertrophy  or  the 
conjunctiva  abov<  described  is  .    bk  to  be  i  and 

to  continue,  with  moderate  discharge,  For  many 

Varieties. —  Om  ophthalmia  t !i<-  <li-i  i  —  ■  i-  •  -:t 1 1«-«1 

when   i'  i-  clearly  due    i"  infi >  with  the  vim.  ■■(' 

a,  "r  tin  [a  bond  in  the  discharge. 

Oases  of  tilts  character  include  the  most  Mrioos  and 
dang  ol  pnrnlonl  ophthalmia. 

Ophthalmia  the  m purulent 

inctivitis  in  the  new  born.     Infection  usualij  oo 
during  birth,  altliou  bildren  an  bora  with,  the 

inflammation  dread}  developed,  probably  having  been 
infected  after  early  rupture  ot  the  membranes  in  a  wow 
hilior.      V  ted  subsequent  to 

labor,  from  lack  of  proper  oleanlinesa     A   majority 
oases,  including  all   m  which  the   inflammation  is  most 
violent,  show  the  presenot   of  the  gonocoooue  in  the  dis- 
charge.   Case*  of  ophthalmia  immediately  after  birth  do 
ii-  that  dearly  have  a  different  origin  and  character. 
Diagnosis. — Purulent  oonjanctivrtia  i-  to  be  Bret 
peel*-!!  from  the  violeno  of  tin  symptoms  of  conjunctival 
inflammation  ;  the  i  stent  and  ni|ii>l  nrojirrrss  of  the  swel- 
1 1 1 1  •  .    and  the  free  watery  and   fl  iarj  ■-.     I  bn 

junctivitts  coming  on  within  four  or  five  days  after  birth 
should   at   once  be  regard  I  as  probably  purulent.     In 
the  history  of  an  antooedent  urethral  01 

Kposure    t<>  contagion,  can   usually   be 

■  be  profl  ink  pus  i- 

i -i-tic.  ami  still  later  the  ex  isteoci  of  large, 

soft,  dark-red  granulal  raring  the  inner  surf t 

the  lids,  i  iturc  of  the  case;     Micro- 

scopic oxamin  itioo  ol  the  discharged)  as  de*  ribed  (p.  >'•'  i. 
i'il  with  methylene  bl  •  ISO  trii-d   l>\  the  Gram 
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method,  ii  i'.  !"•  ii'V-'iiu  to  decide  tlio  nature  of  doubt- 
lul  cases,      I'"  pui  in  i'l'-  in. iv  nl,x.  I*-  v:ilu:ililr  in 

■  I  to  iin  medico  legal  aspects  of  tin  at 

rmliiliuuli       III''  iii"i  important  point  b)  tbo  clcan- 

iring  "i'  il"'  <_m-  of  -ill  <li  u  frequently  m-  tlii- 

booon  In  ill'-  ■  ii  ii'  i    Inge  the  freo  watery 

dkoli  i or  accomplish  self-cleansing  thai  other 

of  '•  practical  impoi tan  *\     In  In elthy 

:uiiilt>,  wlu-ri-  tin'  -.-.',.  ilinj  i-  emit,  tin-  application  oi  ''"A/ 
I;,  pledgets  of  lint  l.-iid  on  h  black  or  ice  and  theooe 

transferred  to  the  lid.  nod   changed  everj  ■■ r  two 

minutes,  is  often  employed.    When  the  swelling  b 
ti    diminish,  or  the  discharge  t"  become  markedly  pura- 
li'iii.  cold   i-  of  h  li    moat  .il-i.  prompt!]    l»' 

'Ii-' .mi  iimi 'I  v.  Iii-ti  (i.i/in.'.iH  hi'  tin-  cornea  •■  .1  its 

nutrition    is  being   into  rfi  red   with :  and  i-  sol  '•■  !"• 

ted  to  for  weak  patients.     Cold  is  difficult  to  apply 

1  Ehoiently  in  the  purulent  eooj tivitis  of  infancy,  ami  is 

not  -1.  Ii.'in  t'u'inl. 

Win  11  .-.'in  very  early  the  course  pf  the  disease  may 
sometimes  be  modified  bj  a  single  fnv  application  nt'  a 
strong  solution  "I'  silver  nitrate;  but  during  the  period 
■  if  watery  discharge  :1ml  great  tension  of  the  hds,  Mich  on 
application  is  not  to  be  repeated. 

As  the  disease  passes  into  the  -i  ecretioo 

nt'  pas,  the  thorough  and   frequent   cleansing  of  thi 
beeomei  ol  the  highest  importance.     All  discharge  •  - •  -:i | > 
from  ilir  palpebral  Rssureshould  l>«'  promptly  removed 
with  absorbent  cotton,  which  will  take  it  up  without  un- 
necessary wiping  of  the  lids.     As  often  aa  every  Imnr  at 

tin'  height  •>)'  tin'  disease,  or  ev<  1 frequently  it  the 

discharge  i    rerj  profuse,  tlie  1 jnnctival  aac  mould  be 

thoroughly  washed  out,  and  all  ahreds  dinging  t"  it-  »ur- 
lace  be  n  moved  with  absorbent  cotton.  For  such  s  idling 
the  solution  may  be  of  bori<-  s»« -»•  I .  or  vry  ui.il>  -nlmions 
ot'  trikreaol,  potassium  permanganate,  mercuric  chlorid  or 
aid,  "i ■  t"  do.     The  important  points  are  that 

<1  freely  and  efiicienlly,  and  shall  not  b 
Strong M  to  act  the  part  of  a  local  irritant.     In  in;.  •  1  i- 
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the  water  [«  the  more  important  ingredient  of  thesolu 
lion;  Mini  the  object  to  !>••  Mined  al  is  fclie  complete 
mechanical  removal  of  dlacJiarges,  rather  tlian  their  dc- 
stniriimi  or  noutralutalioa  fa  ntu  bj  the  ahemicaJ  and 
septic.  For  mm  li  mushing,  various  irrigators  in  the  form 
•  •i  IioIIom  li'l  elevators,  of  Bpecola,  perforated  for  the 
■  rnp  oi  the  lolution,  have  been  devised ;  butnoinstrn- 
MM-iit  will  lie  efficient  without  careful  thoroughness  in  its 
use;   and  the  rubber-bulb  pipetti  will  do  .1-  well.      It 

Id   have  a  perfectly    -" 1I1  m  •  .- .  •■  I  - .  ami  a-  Iarp-  a 

bulb,  up  to  "in    m    !• p.    -  u  ii  obtainable.     The 

point  of  'li'   tube  i-  to  be  inserted  between  the  ltdc  1 
the  outer  <•••»!  1  in  1    hi.  .  in. I   the  solution  forced  into  the 
Clare  niii-i  lir  taken  to  provide  for  the  nibseauenl 

disinfection  of  the  tube  when  allowed  i"  < in  c id 

with  the  lids  .1  bj  allowing  it  to  utand  in  .1  itronger 
antiseptic  olution  in  the  intervals.  As  the  discharge 
1.1. Mill.-  I.--.  1I1..  intervale  between  tin-  washing  m;i\  In- 
lengthened.  Bui  ii  must  be  insisted  that  the  frequent 
gentle  but  thorough  cleansing  of  the  ey<  «  of  more  im- 
portance in  this  disease  than  all  nthi-r  rum-dial  iiicasiirts 
taken  togethi 

the  seoretion   beoomes  pundent   applications   of 
•J  i.i   I  per  "'  ni.  solution!  oi  '.rale,  <t  20  to   10 

per  <■■  ni.  Bolntiom  of  jmiargal  to  the  conjunctival  aur« 
nee  of  tin    everted    lids  an  indicated.     Buck   applica- 
tions may  be  repeated  daily,  occasionally  even  oftener, 
or  iii   longer   intervals.      The   rule   most   carefully  bo 
observed  not  to  repeat  «!•«•  :i|i|iliitiiioii  of  tin-  nitrate  until 
Hi.    red   and   rather   raw  appearance  of  tin-  lid,  which 
nay  be  noticed  for  some  limns  afti  r  an  application,  lias 
1..  ipiIp    QBual  nicculeiri  appearance  character 
i-ii<-  ot  ill"  disease.  The  application!!  of  such  solutions  arc 
continued  al  lengthened  intervals  until  the  cure  of 
the  nasi  is  nearly  complete,  or  the  condition  ha    1  banged 
into  one  •■!  chronic  conjunctivitis.     In  addition  a  2  per 
cent,  solution  of  protargol  may  bo  Instilled  every  ft 
three  bourn 
Where  the  swelling  of  the  lids  is  verrgreat,preveni 
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their  n  and  complete  cleansing,  and  causing 

considerable  pressure  upon  tin-  eyeball,  i  >uld 

b«  |ii:n  tii  d;  or  In  in&nl ■■.  die  upn  r  IM  ma)  !"■  divided 
I.;,  ..  m  ii !■  -:il  incision  (see  ( 'hap.  XI  \ >. 

Pot  debilitated  paticnl    (Ik  appli*  ition  of  I 

Iiv  cloths  wrung  ir water  of  ;•  tenpei  180    V 

nr  upward,  or  by  il»-  I »■  •  t  water  coil,  or  the  Japaoeae  li"i 
ho \,  iiui-i  replace  ii"  application  of  cold  that  might  be 

'•■■I  to  in  the  in robust.     When  involvement  of 

the  cornea    u   noted,  Buoh   applications  of  heat  -i 

replace  cold  in  all  oases.  To  lie  i  ffeetive  the  eppli<  anion 
mi'  cold  moi  i  be  oontiniii  va  \  bul  high  I  hi  at  may 

be  need  for  abort  periods,  five  i"  minutes,  with 

intervals  of  three  to  (bur  hours  during  which  thee} 
I  >p|    moderately  warm.      Bepeeia]    treatment  directed 
toward   the  oorneal  oomplieations  will   !«■   referred  to 

in   i  Ii  i|itcr    X,    "ii    I '  tlir  ( 'i.nicji. 

The  general  treatment  maj  include  nest  in  bed  mi 
iik  swelling  and  discharge  an  beginning  to  subside, 
internally  it  i-  well  to  commence  with  a  bee  laxative  or 
decided  cathartic,  and  subsequently  t..  give  quinin  and 
tincture  of  the  cJdorid  of  iron,  the  latter  in  fall  <l 
If  the  patient  be  debilitated,  other  tonics  and  Btbanlanta 
may  '<•>■  indicated  to  keep  up  the  ontrition  Df  the  cornea. 
Fain,  if  severe,  may  be  met  with  -mall  doses  of  morphin 
nr  aoetanilid, 

/'  sly  secondary  in  importance  to  the 

treatment  of  thin  disease  are  certain  precautions  for  it- 
a.     In  adults,  usually  but  dim  d  in 

* 1 1<-  beginning,  and  the  greatest  care  should  l»-  taken  to 
avoid  toe  conveyance  of  the  vims  to  (he  second  eye.    To 
more  certainly   prevent   this,  when  the  lir.-t  eye  Been 
likely  t-<  be  lost,  ii  i<  advisabfc   <■•  close  ll  d  eye 

with  an  impervious  dressing.  Linen  may  l»  placed  anon 
i  in  lids,  over  tliis  ■  compress  of  obi  ffbent  cotton,  and  on 
iliis  some  protective,  the  whole  to  1m-  retained  by  collodion 
painted  all  around  the  margin  of  the  dressing.  It'  it  !»■ 
important  for  tlie  patient  t"  \n  able  i"  see,  tlii*  dressing 
may  be  ■  in  a  large  watch  glass  made  fast  at  its 
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margin   b  of  adhesive  plaster.     Thia  ia  called 

Bull  ■  i  :.  ii "in  the  name  oi  iu    proposer.     Kimpp 

■    mica,  and  lea\  os  tin  temporal  margin  tree 

;,  cf  air.     Through  it  the  patient  can  have 

the  use  of  the  sound  eye,  and  the  surgeon  can  watch  Ibr 

am  indications  of  riist  ise,  while  die  ohano  otion 

duoed  b  i  a  minimum! 

\i  l>inli  it  commonly  happens  that  both  ayes  arein- 

■  I  during  the  passage  ofthe  head  through  the  vag 

Imi  even  after  ilii-  hot  occurred  the  outbreak  of  the  dis- 

i ■  * •  vent  d      I  ■  *  ■•  imnlisa  this  the  child's 

should  be  immediately  cleonsi  I,  and  ■  -  per  <■'  nt> 

solution  "i  silver  nitrate  freely  instilled.    It"  ilii-  p  i 

know n  us  tin-  <  nil.-  ii. i ■liniil.  be  adopted,  the  dl 

will  gi  n,  rally  bo   prevented]!     Si  a  oalamity  is 

blindm      from  purulent  conjunctivitis  that  the  dm  of 

this  precaution  fan  been  urged  al  the  birtltol  hlld. 

Such   a   cfntTul    application    bj    no!    desirable,  since    ii 

might  doltarm  in  unsuitable cases ;  bnl  it  should  !><•  borne 

in  mind  ami  resorted  to  whenever  there  is  a  probability 

nr  N  infected  with  gonorrhea. 

The   importance  of  this  matter  may   be   appreciati  I 

when  it  is  remembered  thai  a  lai  iitionof  all  causes 

dl'  blindm  only  inodull  lift   or  old  age,  while 

this  entail.-,  blindness  from  infancy.     Even  when  there 

-  no  chance  of  infection,  tin-  annearanee  of  redne 
or  discharge  in  an  infant's  eye*  - 1 •■  >> 1 1 •  I  at  once  command 
i  in  attenl  in  charge  of  it. 

Prognosis. —  In  feu  din  as*  -  does  progm  ns  8*  \ 

b  upon  treatment.     Efficient  treatment,  begun  early 
enough,  will  save  thi  eye  in  almost  all  ophthal- 

mia neonatorum,  and  in  a  largi  proportion  of  tli<'  violent 
orrheal  ophtlialmia  in  adulta.     If.  however, 
the   nation  leral  nutrition  ami  resisting   power  arc 

much   below  the   standard,  a   purulent  conjunctivitis  of 
moderate   Beverity   n  em        opacity   nr 

the  i  ■  rne  u     ha  Buch  cases  this  is  liable  to 
u  bate.     In  o  ibjei  I  -.  Dmea 

remain  clear  ""til  the  discharge  baa  b  dedly  to 
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diminish,  there  u  b  very  strong  probabUitj  thai  it  will 
escape  damage.  It  tho  conjunctiva  aloae  if  involved, 
recovery  i-  e 

Croupous    Conjunctivitis    (PUutie    Ocntfwutit 
Croupous  (Jpk  |. — In  ocrtain  caset  commoncin) 

violent  catarrhal  or  purulent  conjunctivitis,  the  pin 
material  thrown  ant  upon  the  surisee  of  the  liil-.  instead 
of  being  earned  off  in  Hakes  by  waten  discbarge,  remains 
adherent  as  a  grai  rathea  oft  layer  thai  ean  be  removed 
l.v  nilil>ui'_-  in- wnli  iln-  i"< >n  !•)■-.  leaving  die  lid-surface 
r>il  :iinl  bleeding  at  certain  places.  A  deposit  ••!  tlii* 
kind  may  occur  in  severe  catarrhal,  acute  ei.ntn 
mild  purulent  conjunctivitis.     After  some  days, the  man> 

brane deposited  separates spont i-K.  leaving  tfaesur- 

of  the  conjunctiva  much  the  same  as  in  the  lata 
Btagee  "i   severe  i  atarrhal  inflammation. 

The  proBrnoBUJ  is  r.itln  r  favorable,  deposit  is  usually 
confined  la  the  BurJtoa  of  the  lids,  ind  the  oornea  tardy 
becomes  Involved!  The  diagnosis  between  this  condition 
and  diphtheria  of  the  conjanctiva  "ill  be  considered 
under  tin-  latter  beading. 

The  treatment  should  include  tli«'  nlaanwlpg  and 
genera]  meaning  appropriate  lor  a  mild  case  of  purulent 
conjuncth  it--.  Bm  cold  is  to  be  avoided,  and  botappli- 
cations  useil  instead.  The  membranous  deposit  should 
|>e  left  Dndistarbed,  and  applications  of  silver  nitrate 

should    not    l>e  triad   until    « li<-   fiilse  iiniiil>r:inr  DM  <li>- 

appeared. 

Diphtheria  of  the  Conjanctiva  [Diphi  I  on- 

jintriiiiiifi.\— •When  "i>  everting  the  tills  in  a  case  of  com 
n  i  in  in  •  conjunctivitis,  run'  finds  parts  of  their  inner   in 
pale  gray,  infiltrated  with  rigid  material  that  strongly 
the  H  amputation  of  turning  il»-  lids,  and  the  iwb« 
conjunctival  tissue  all  infiltrated,  diphtheria  of  the  con 
junctivs  tni!--t  l.i-  suspected,  altboiigli  "  ease. 

Symptom*  and  Ocmrwti.      In  BOCll  a  CBSS  tin  li'l-  are 

tense,  greatly  swollen,  ami  an  very  much  more  rigid 
ilu-\  would  be  from  tin-  mine  amount  <•!  swelling  in 
■  li.in  with  purulent  conjunctivitis.     It  may  I"  quite 
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impossible  i"  evert  tbcm.    The  paler  areas  of  !'"•  con- 

'i\:t    mi. irk    |||  l    i  1 1 1  i  i  1 1 . 1 1  i . .  1 1  and    shutting  off 

nt'  blood-supply,     while  tin-  surface  of  tin-  ooujanetiva 

in..;.    I ovep-d  with    a    false   m.in  wnilar   to    that 

which    tonus   mi    the    loii.-ils  this    may   be    QUlte    absent  : 

the  fibrinous  exudate  being  situated  vrithtn  the  that 

As  th«-  case  pre  the  whole  li'l  may  become  the 

•  ii  of  the  riy'ul  infiltration,  which  maj  extend  to  the 
ocular  eonjiinotiva.  The  eye  in  painful,  the  lids  hoi  and 
red.  I''"i'  several  data  the  rigid  infiltration  continues, 
then  it  begins  t"  soften,  and  the  affected  tina  vary 
a|.i  i.>  plough.  Tlir  discharge  is  at  first  watery,  later 
becoming  turbid  with  fibrin  and  effused  blood,  ami  puru- 
lent i >r  maoopunilenl  in  the  stage  of  softening.  The 
local  prooen  is  accompanied  by  lever  and  general  dopiea 
such  u  mars  the  course  of  diphtheria  i  bwwhere, 

'I'll-'  cornea  is  apt  t<>  become  affected  early,  and  to 
break  down  rapidly  ami  be  partially  or  totallj  destroyed. 
The  sloughing  of  the  lids  is  liable  to  cause  adheatona 
between  them  ami  tin-  eyeball  (symblepbaron). 

Oases  •'••■■in-  in  which  the  firm  infiltration  of  tli«'  liil  is 
entirely  absent,  the  symptoms  being  in  tin'  main  those  «>(' 

catarrhal  •  inj livitis.     lint  tin-  corneal  rapidly  break 

down,  and    the   microscope  shows  the  presence  of  the 
Kl.-I.-L'flln   bacillus. 

DiafmoBiB. —  Tin-  recognition  "I  typical  diphtheria  of 
the  conjunctiva  should  not  be  difficult.  The  rigidity  of 
tin-  liiU  in  excess  of  thai  ordinarily  notio  I.  with  the 
same  amount  of  sweJlin  •.  ami  tin-  graj  patches  of  stran- 
ted  tissue,  which  may  run  together  and  include  the 
whole  surface  of  the  conjunctiva  up  to  the  corneal  mar- 
gin, are  nnlike  anything  seen  in  purulent  or  •  itarrhal 
conjunctivitis.  As  compared  with  eroupona  conjuncti- 
vitis, the  condition  i-  entirely  distinct  In  eroupona  eon 
jnnotivitia  'In-  membrane  is  situated  u|hui  the  nurfaoe, 
somewhat  like  tin-  membrane  of  diphtheria  in  the  phi  r 
ynx,  while  in  diphtheria  of  tin-  conjunctiva  there  mav  be 
no  membrane  upon  the  surface,  or  it  i*  lean  noticeable 
than  the  rigidity  of  tin-  deep,  i    ii    Qja,     In  general  the 
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diagnosis  i-  to  be  established  bj  Boding  of  the  KM-- 
Lfiffior  bacillus ;  bol  it  should  be  remembered  thai  the 
died  xerosis  bacillus),  wliioh  n  generally  be 

obtained  from  Lhenonnal  conjunctiva  (and  which  prob- 
ably has  DO  connection  with  \i-rn-i-i  : < ■  - <  n  1 1 >  1 . •  -  su  «■!• . -<-l  \ 
the  true  diphtheria  bacilloa  thai  they  eanool  be  certainly 
distinguished  <  xoepl  bj  colture  experimeuta  and  their 
effects  "ii  the  low  r  animal 

Treatment. —  Diphtheria   of  H onjunctava   i-  to  be 

>iii/,cd  ;i-  i  — « -iii i:illy  tin-  -.mi  discs  r  i-  diphtheria 
..I  the  pharynx  ><r  larynx,  and  hi  t"  receive  too  same 
gam  i  in-lit      li  I-  ol  the  highest  importance  thai 

ii   -I I'l  in-  promptly  racognixed,  and  treated  by  full 

injections  nf  tin-  diphtheria  antitoxin,  repeated  at  inter- 
vals of  n"i  ini'i'i  than  sixteen  hours  (StandishV  The 
result*  of  this  line  of  uratmenl  applied  earrj  have  been 
almost  universally  satisfactory,  ana  its  importance  over- 
ahadov  -  that  of  all  local  rcmcai<  -.  Locally  cold  may  be 
applied,  if  swelling  of  the  li<l~  is  great,  the  natahcj     ' 

gray,  rigid  infiltration  small  and  few,  and  th rnea  Dot 

infected.     II'.  however,  i Ii  of  Ihe  tissue  is  hell 

gulated  by  excessive  fibrinous  infiltration,  or  the  general 

condition  of  the  patient  ia  < of  depression,  or  the  cornea 

shows  signs  of  infiltration,  cold  i-  to  be  avoided,  and  li"i 
applications  made  ribed  for  pnndent  conjunctivitis. 

In  any  case,  the  cold  should  be  limited  to  the  Brat  daj  •  f 
tin-  attach;  and  subsequently,  heal  oontinnousl)  applied 
to  favor  th<  softening  of  the  lids  with  the  least  possible 
sloughing  of  tissue.  <  oreful  cleansing  of  the  conjunctiva 
i  mportant.  AJtorthe  process  ol  Boftoning, a  solution 
of  silver  nitrate  nay  be  applied,  at  first  ray  cautiously, 

to  the  inner  surf! >f  the  lids,     [f  only  one  eye  u  in 

volvcd,  the    other  should    !><•  carefully  protected    from 
infection,  as    in   purulenl    conjunctivitis.      Dnring   the 
ittaok,  and     subsequently,    such    general    remedies 
lure  "i"  tin-  chlorid   <-i    Iron,   free    stimulation  with 
hoi,  and  the  use  of  strychnia,  will  I"-  Indicated. 

Prognosis.— Tin-  ohoi f  saving  an   eye  affected 

with  the  disease  '!<  pends  largely  «>"  the  prompt  resort  to 
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the  ii  ■>•  "i  the  antitoxin.    Without  it  ■  very  large  propor- 
tion of  i  ■■  i  •  luivo  been  destroyed bj  the  sloughing  ol  the 
[Jndi     ii    >■  e,  neat  Ij   dl  n  pot  bod  i  iocs  bavo 
terminated  in  recovery, 

Chronic  Membranous  Conjunctivitis.  —  I : 
occur,  chiefli  ntuoug  children,  in  which  with  some 
i  1 1  _•  and  slight  eonji tival  discbargi     h  I  mnd,  on 

ting  thi  lids,  extensive  patchw  ol  grayish  or  whin"  h, 

ii,  firmly  adherent  membrane,  the  removal  ol   which 
leavea  n  raw  blooding    urfacc.    Than   may  bo  no  great 
interference  with  the  use  of  tin  vyt  \  which,  except  for 
the  8wi  lling  of  the  lid,  would  look  normal.    1  bis  condi 
lion   may  continue  for  montli  u  .  without 

material  change.  The  removal  of  tin  membrane  is 
promptly  followed  bj  its  renewal.     Bometimci  but 

:■  involvi  I;  but  both  an  liable  to  become  alfbetcd. 
In  connection  with  this  condition,  then  wise  acuta  exacer- 
li.ni..ii.-.  in  which  the  oornea  may  dough  and  tin  eye  be 
lost.     The  connection  of  thu  condition  with  acute  dipb- 

g  i-  uncertain.  Repeated  examinations  bavesome- 
t i in:--  failed  i"  discover  tin    K 1. 1 •-- 1 .. ■ill«-r  bacilli;  and 

in  other  11  •-  1 1 1.  \-  w.-v  mily  ili-.<.vircil  during  acute 
exacerbations.  N<>  treatment  baa  been  found  to  cut  short 
the  or  greatly  influence  its  com 

Chronic    Catarrhal    Conjunctivitis.  — -Repeated 
attacka  of  acute  catarrhal  conjunctivitis,  <>r  I  isti  tit 

n  iif  inilni  in •:•-  thai  tend  to  i  suae  acute  conjunctival 
inflammation,  as  eye-strain,  habitual  exposure  to  irril 

m,  ur  artificial  heat,  chronic  di  I   the 

lacrimal  «itl>   regurgitation  of  mucopurulent 

discharge  into  il"  conjunctiva,  are  among  its  common 
cane 

Symptoms  and  Varieties. — Chronic  catarrhal  ' 
jinn  lis  ill.-  affects  chiefly  tin-  palpebral  portions  <>f  the 
conjunct  va,  extending  in  bad  trha- 

tiong  t"  tin-  ocular  portion.     Thi 
from  whatever    in  the  hyperemia  of  the  |airt*. 

Tluj  Hnrfaee  may  he  slight!)  n  nd  roughened,  by 

the  enlargement  of  the  papilla;,  constituting  the  axalled 
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"granulated   li«l.-,"  whiefa  arc  - ethins   verj    dificronl 

ir.iiu  granular  conjunctivitis.  Tiie-discnargi  oon  i  tsof 
only  ■  few  shreds  of  mucopurulent  matter,  which  nay 
oolfeol  al  the  oanthui  .  or,  during  theeloeun  of  the  ltda 
night  -t  may,  by  drying  un  the  lashes,  glue  them 
together  mi  thai  noma  force  is  required  to  open  tin  ■  ■ 
in  the  morning.    Tin   eyeball  maj  be  perfeotlj  normal 

in  a|i|M-:ir:mi iu;»v  pn.-'iii  cnls  ;.  f.w  dilated  veins. 

\  eoi form  of  iliseust  nfTecti  old  people  whn  live 

in  li.nl  hygienic  nurr lings.     There  is  little  01  nod! 

charge,  and  the  entire  surface  of  the  lids  remains  bo Hi 

The  epithelial  layer  i-  apparently  thickened,  eo  dul  the 
.  onjunoth  tl    urface  of  the  lid  presents  the  appearance  of 
purplish-red  covered  with  a  gray  film.    This  Form  of  the 
disease  i     ittended  vviiii  e  great  deal  of  emailing  and 
burning, on  n  mint  "i  whion  the  patienl  usually  ■• 
relief,  and  is  willing  to  undergo  prolonged  treatment. 
DlayiioBia.    The  diagnosis  of  onronic  catarrhal  inflam 
in. hi. m  of  the  conjunctiva  is  i"  be  made  from  the  bistorj 

of  tbi  tin    appeal e     ibo>  e  di  icribed  and  the 

absoi r  ■•  iiipiimi- 1 1 1 : 1 1 .  i  ■  - 1  •  - 1  i .-  i  1 1  •_!  ..iin  r  i.  .1  in  of  chronic 

conjunctival  dnease,  which  will  be  referred  bo  in  conn  c 

linn    v,  nli    tltOSfl    diseases. 

Treatment  consists  of:  Pint,  n  moval  »f  the  cause,  if 
this  In-  possible  :  as  the  relief  of  the  eye-strain  by  glasses, 
ehange  il  occupation  or  resjdenoi  when  the  disease  is  doe 
to  babitnal  exposure  to  some  irritanl  -,  or  removal  of 
lacrimal  obstruction,  If  then  it  considerable  thickening 
of  the  lids,  "i  discharge,  they  mas  occasionally  l»-  bathed 
for  t>\..  or  three  minutes  with  verj  bol  water.  The 
local  applieatianfl  should  include  some  rather  si 
BStringl  hi.  :i-  :•  solution  of  silver  nitr.iU'  !,  to  I  p  |  a  ni., 
:i  solution  of  tannin  in  glycerin,  or  crystal  "f  alum, 
ai>l>!iv<l  t<>  tin-  Bnr&os  of  the  everted  li'i.  Where  such 
applications  cannot  !»■  made  at  intervals  of  two  or  three 

,  a  solution  .if  sine  sulphate  [  t«>  ^  per  cent  may  i»' 
given  to  be  dropped  into  the  ,  % .  nun-  or  twice  daily.     In 

ry  mild  cast'  boric  jn-i<]  solution  ma)    mswer  best. 
For  decidedly  chronic  cases,  cither  alone  or  in  connection 
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wiili  tlir  astringents  mentioned,  an  ointment  •>!  yellow 
mod  of  mercury  shook]  i><-  used  once  daily. 

ProgrnoeiB. — This  disease  can  laid   indefinitely ;    and 

often  the  cam  will  depend  entire!)  anon  *  l»<-  rei nil  of 

tin'  i-.iii.-i-.  It,  bowover,  tin  condition  has  lasted  for 
yean,  somi  of  its  affects  are  likely  to  persist  in  spite  of 
aiis  treatment  Tta  chronio  conjunctivitis  of  old  people, 
i  led  "■•  smarting,  1-  commonly  no)  complete!)  our- 
able;  btn  i'>".  wbioh  is  usually  highly 

apprcciata-d. 

Parinaud's  conjunctivitis  is  a  mr.-  rtlnjomn  character- 
ised bj  a  seven  onset,  mat  swelling  of  the  lid*,  polypoid 
granulations  of  the  conjunctiva,  invoh  i  meat  of  the  m 

ng   lymphatio  glands,  and  ultimate   recovery,      li 

affect-  i ommonly  but  u  itiaik;  children  ami  adults, 

and  the  onset  is  attended  with  slight  rigors  ami  severe 

ml  depression.     The  «li>(url>anoe  and  BWeUing  of  the 

pre-anrioiuar,    sub-maxillary,    and    cervical    lymphatic 

f  the  affected  ride  arc  marked,  and  sometimes 

Mi. -i  goon  i"  suppuration,     [f  the  granulations  are  not 

numerous,  they  may  be  out  off  and  their  base  eauter- 

ba  I.    Other  treatment  seems  tobavebnt  b'ttie  effect,  but 

tin  .1  b    in  to  recovery. 

Vernal   Conjunctivitis  {Spring  Catarrh,  PrBhjahr 
"lli  i -  i-  a  rather  ran  ,  affecting  ohikln  a 

ami  young  neraona,  recurrins  year  after  year,  during  the 
summer.     Tne  mora  marl  begin  in  die  spring 

and  last  until  oool  weather  in  aiitiiinii.      After  somi 
the  atiarks  became  lost  and  finally  may  cease 

altogether. 

Symptoms  and  Course. — Tin-  inner  surface  of  'In-  lid 
presents    a    general    redness,  with    mlargemenl    ■•("  the 

GipiHas.     In  typical  cases  then  ■ppearam I'  the 

neish   white   him.  like  a  lliin  layer  of  milk,   son   id 

the  conjunctival  surface,     li>>th  eyei  aro  affected,  though 

ue  more  than  tl ther.     In  a  considerable 

|H.rti..n  ,.t'  the  case*  il"-  ocular  conjunctiva  appears  nor- 
mal. In  typical  cases,  however,  it  presents  hyperemia, 
ami  a!  Hi'-  corneal  margin  a  plicated  thickening  and  in- 
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ill  (.■■  i m — ,  wliii'li  may  I  *.■  pigmented.     There  -  con- 
trting  jiaiii  and  increased  lacrimation  during 
the  baighl  of  'lu- 
lu   the    palpebral    form,   the  epithelial  layer  may  !»• 
greatly  thickened,  and  Ian  ned  masse*  apnea 

the  tarsal  portion  of  the  upper  lid,  especially  toward  its 
posterior  margin.  Bad  c  isn  remain  broubl<  some  through- 
'iiu  the  yi-iir,  becoming  aggravated  in  the  warm  season. 

Treeton-n!..     \.,  plan  of  medicinal  treatment,  either 
genera]  or  local,  can  !»•  relied  on  to  cut  ihorl  tin  disi 
'I'lic  discomfort  can  often  be  diminished  bj  cutting  off  the 
larj[er  111:1---  »f  tliicUi'iicil    ijiitlielium,  or   local  spplica? 

ii f  yellow  "\i'l  of  meroorj    ointment,  solution!  of 

tannin  or  sodium  hyposulphite,  G  t"  10  percent.  The 
X  lis-  somc-timo  lauru'  marked  improvement,  but  can  nol 
in  relied  on  to  euro  the  disease.  Where  possible,  the 
pat  ten)  should  spend  the  summer  ins  cooler  eliinai 
.11  iln-  mountains  or  seashore.  Any  excess  of  clothing 
should  !»•  avoided  and  diet  carefully  attended  to. 

Prognoeds. — Tin-   prognosis  si  to  nltimate   recovery 

wiilimii  permanent  damage  hi  good,  but  the  duration  of 

tin-  attack  cannol  be  fbrotoldtand  then  if  s  liability  to 

recurrence  of  the  trouble  year  after  year. 

Follicular  conjunctivitis  if  s  form  of  uibacute  or 

chronii njunctivitis  in  which  pale,  translucerri  folliolcs, 

am  fbood  in  the  fold*  of  the  conjunctiva  win  re 
ii  |i:i  ■■■■    in -in  tin   L'l"i"'  "Hi"  il»-  lid.    The  appeal 
of  i In-  follicli  ■     noticeable  in  comparison  «iili  the 
lij  | ■  ■  t . ■  1 1 ■  i : i  pn  i  iii.     The  condition  i-  essentially  a  catar- 
rhal <'"i>j lis  iii-.,  ami  amenable  i"  the  same  treatment. 

lint  the  presence  of  the  enlarged  fbllioles  justifies  its 
rate   classification    In  emphasize  ii     dhffei  no    from 
trui-liniiin. 

Trachoma  (Granular  Oonjundivilu,  T, 
l.i'lo.  i  ftronii   m  Qphthah 

Opmhah  |"  dfic  inflammatory  disease  or  « !*<■  con- 

jnnoti  va,  arising  from  infect*  a,  aid  running  an  extremely 
ahronic  ■■■•"■'■  \       Its  b  id  rial  cc  nil  uncertain,  bnl 

i  i  vi  i     iii  :  mi-.     Ii  wdcr 
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bod  hygienic  conditions,  and   when  people  an  ores 

ther,  an  in  the  Rteerago-pa  the  ocean,  in 

barracks,  school-,  and  orphan  asylums.  From  such  cen- 
ters of  contagion  it  extend  in  communities  that  present 
:  ible  conditions  ii>r'  it  by  reason  of  overcrowding  or 
lack  nf  cleanliness.  Race  i  icerfa  bo  Important  influc 
ii  I"  in  ■  eonnnoii  among  the  Italian-,  Irish,  and  people 
of  Northern  Europe,  and  very  rare  among  American 
negroes.  Climate,  and  probably  the  amount  and  eh 
of  the  dust  hi  the  ati pnere,  hav*   some  influence 

Upon  it      But  it  il  nut,  BBHoinv  have  supposed,  only  found 
tit  low  altitudes. 

Symptoms  and  Course. — Many  cases  arise  insidioi 
so  thai  the  patient  does  not  recognise  that  then  ie  any. 
thing  the  matter  until  the  case  a  vail  developed.  In  a 
majority,  however,  the  Aral  aired  of  tlie  specula  virus  i- 
an  inflammation  thai  cannot  be  distinguished  from  acute 
catarrhal,  or  purulent  conjunctivitis.  Such  inflammation, 
however,  declares  its  character  by  running  ■  slower 
course,  with  gradual  thickening  of  the  conjunctivs  and 
.  moderate  mucopurulent  discharge,  and  the 
progressive  development  of  the  charactt  rietic  granula- 
tions. These  gran  varj  in  siae,  from  the  smallest 
perceptible  to  three  or  lour  mm.  in  diameter.  Thej  are 
more  or  less  dccplj  embedded,  but  mostly  protrude  Mime 
what.    Their  appearance  is  illustrated  in  rig.  87. 


I  i<     -       Trachoma.  Ui  in  iloi  on  the  ■••.. 

!l    ...li.  .'I |.|.  i  |..pl  ■  I  II..- ,..rtir«  l.i  In-lua  llr 

«la  ul 

They   have  tin  or  and  Iran                of  sago 

grains,  when  parti}  oaked  in  water.     They  are  la 

where  the  oonj  n  -  -  from  the  ayebail  to  the 

17 
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Ho  entire  surface  of  the  lids  particular!)  of  the   Up 
be  studded  with  them;  bul  the)    ire  never  ma 
ii-    mil   mutually  compressed,  like  « I »« ■  papillary 
uhitioiu    ''ii  after  purulent  conjunctiviti    |  ec  Pig. 
86).    They  an  muoh  larger  than  lite  papilla)  ol  chronic 
conjunctivitis,  .mil  their  presence  in  other  parts  than  die 
retrotamal  (bJda  distinguishes  then   from   Iho  enlarged 
follicles  of  fbllioular  oatarrb. 

As  ili<-  entire  surface  of  the  lids  I ma  ■■  riously  in- 
volved :imiI  considerably   roughened,  oorneal   complied 

lions  ara  apt  to  arise,  endangering  the  1 in 

described  under  the  headii  pannus,  corneal  ulcere, 

.  mI  opacities  i< lhapter  X'i. 

The  full  development  of  typical  granulations  and  cor- 
iii  il   complications    usually   raqniree  Kveral   weeks  or 
months.     When  ilii-  stage  baa  been  reaohed  the  cs  a  ma) 
remain  without  essential  ohangi  for  real 
i  i  ■  um  the  trachoma  granules,  wiuoh  consist  of  masses 

of  leukoaytoBj  undergo  partial  organization  Into nnet  live 

ii    in1.    'I'lu'  eontraotion  of  ilii-  tissue  ma.)    ton  fix  Pot 

tnation  of  en Ic  ,  bul  always  leads  todcfbrmitj  of  the 

lid      i  Itimately  all  sppeamnoi  of  the  granules  may  van 
[eh  and  the  entire  surface  of  the  lids  become  smooth, 
presenting  tha  sppearanee  of  ehronie  catarrha]  eonjuncti 
\iii>,  andonl)  the  lequels  of  il»-  disease,  lid-deformity, 
conjunctival  contraction,  and   corneal   irregularity,   ma) 
.iiii.     These  will   remain,  however,  throughonl   life. 

The  ab  ription  raferc  i"  .<  typical  rase  of  I 

i  li"in:i.       Knell    I'enture    included    in    it    in  i        il      ..me   lime 

lie  lacking.  In  some  cases  thai  appear,  from  association] 
to  be  doe  t"  trw  horns  virus,  the  granules  nevei  develop, 
the  easi    running  the  course  of  a  chronic  catarrhal  eon 

jiinetiviti-  iritl riderable  discharge,  and  perhaps  "iili 

involvement  of  the  cornea.  In  a  considerable  portion  ••! 
cases,  'In-  disease,  although  i  ba  BOtermed  by  well-devel- 
oped traeh a  grannies,  seonis  i"  give  little  ox  no  dis- 
comfort s  largi  pari  of  the  time,  the  patient  only  noticing 
its  existeno  uunn  h  exacerbations  of  acute  inflamma- 
limi.  which  ooour  nt  intervals.    Oooasii 


nisi ■■i.s/-:\  OF  ill/:  '<■■  N 


i  to  :in  i'iinrin<-ii>,  .il i  Iuhii\   lliirkc g  ol  ihl    lnl-. 

I'killg     I"    ilniilit.  Ill     a     l.u     |  .:li.  ir  -    M  il  Iwill 

•  iin-ii  ui  in  iiiiniii.  and  in  ;i  large  proportion  under  mob 

i"  itmcnt,  lh«  disease  ram  ii irso  in  ■  Gw  month 

without  involving  the  cornea  and  leaves  bul  ven  slight 
contraction  of  i In  conjunctiva,  01  deformity  ol  the  lids. 
In  ■  ■  - 1 1  •  r  i  inflammation  i  ■•  intense,  the  disi  h 

coi hi .!  ix comet  invoh c«l  < .n\\ .  .n»l  milv 

|.i  and   vigorous  In  itrouDl   can   prevent   complete 

iiiimin        in   i  in.  ,  i • . ..  Hi.-  trachoma  granules, although 

■  I.  1 1 . 1 v    embedded    beneath   il»-  thickened 

opaqw   coojuis  livj    m  in  the  mnssi    of  fibrous  n' 

that  hnve  developed  in  thi  lid,  so  that  they  eon, 

Diagn<mi«.     Tin    prnsence  of  the  typical   Iraehoma 

granules' already  dewribed  sruttcrvd  over  Ihi  of 

the  uds  is  'iillii  i<  ui  in  establish  the  din  Ii  they 

n     confined   (<>  the   retrotaraal    mid,  tin-  <-i-i 

of  follicular  ostarrfa.  Involvement  of  tin' 
Dorai  i  with  :i  history  of  catarrhal  conjunctivitis,  and 
marked  i  contraction,  k  also  ohan  i  In 

the  ■  ■     1 1 '  i  bangec  in  tin  conjnno- 

\itli  lilt  I  •  ili.-i  •••inliirt  point  toward  tr-.nlionia.    Snn«- 
rimi  -  tli  -    linn  of  the  oaae  must  be  known  before 

a  diagnosis  can  be  arrived  at.  The  history  of  oppor- 
tunity for  infection  a  a  valuable  indication.  Bui  he 
patient's  statement  u  t->  the  duration  ol"  his  trouble  is 
often  very  erroneous. 

Treatment. —  In    the  early  Mage,  befbn    the  granules 
have  developed  anflicientlj  m  render  the  >l  nosi- 

tive,  applications  of  silver  nitrate  may  !»<•   resorted   t<>. 

Wl ■•>■  •     Hi      :  r.inill;ltinli-    BN     Botici able,     nr    if    tll<V 

•  -xi-t  hidden  under  the  conjunctiva  or  in  kened 
lid,  tin-  progi               overy  will  be              I  by  meek 

i  ill-,  pre*  die  granules.    This  maj  be  done  with 

thumb-nails,  catcbinc.  the  lliiokness  of  the  bdtora 
[old  ••!  its  inner  surface,  between  the  two  Bails,  and  by 
firm  pressure  forcing  out  ;ill  thai  can  I"-  bo  n  moved  from 
It  is  better  done  with  boom  fiwm  of  fbrcepf 
made  fur  1 1 1<-  purjx*.<'.    Tim.--  of  Prince  have  smooth 
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ii  \b  il  ja  ••  .  with  whioh  one  or  mora  of  die  granules 

an  rauirlit.  ami  liy  a  pull  of  the  foreeps  pressed  out.  Bid 
the  writer  prefers  the  rollor-fdrcepe  of  tCnapp,  by  which 
the  contents  of  the  granules  are  pn  Bed  out,  u  water  is 
pressed  out  of  clothing  by  a  wringing  machine  (see 
Chap.  XIX). 

[n  a  few  eases  tin  i Inmni  removal  "i  the  granular 

contents  from  the  lida  auj  bo  followed  by  full  recovery 
without  further  treatment  :  bul  lo  the  lorgi  majoritj  of 
csaea  it  only  hastens  the  rocovory,  whioh  must  be  brought 
aboul  bj  astringent  applications,  faithfully  continued  as 
long  a  usee  irj  Soinovalof  the  trachoma  grnnulesha* 
been  effected  by  free  Eneiaions,  ysraping,  or  brushing, 
\</,-itii<ii//  ami  frroesogw);  bul  these  methods  art  not  more 
ifRcieni  than  expression,  and  aro  more  Likolj  m  be  fol- 
lowed by  excessive  cicatricial  changes. 

For  casea  in  whioh  the  lida  contoiD  little-  or  none  if  (he 
granular  material,  the  application  of  astringente  is  to  be 
relied  upon. 

These  inii-i  bo  thoroughly  applied  to  the  wholo  aflectod 

surfs iiilie  everted  lida,  an j  excess  being  washed  away 

or  neutralized,     Among  sueh    i [ >j •! i<  .1 : :- .n-.   thai   of   the 

il    nt'  i'.i|i|}(  r    sulphate    (liliK-stiinc)    has  been   found 

moal  beneficial.  At  the  height  of  an  attack  it  may  be 
applied  every  day  :  but  usually  every  lecond  or  third  day 
is  sufficient  Next  to  it  in  genera]  usefulness  tin  writer 
would  place  the  solution  of  tannin  in  glycerin.  This 
latter  application  is  more  useful  when  the  discharge  ia 

alight  ami  the  conjunctiva  comparatively   th.    W  hi   ■ 

the  thiokenino  ia  chiefly  in  the  conjunctiva  and  the  die- 
charge  oonsidi  olii -  oi  silver  nitrate  are  moal 

beneneial.  A  solution  of  iodin  in  glycerin  or  In  liquid 
petrolatum,  applied  to  the  everted  lids  avi  rj  daj  or  two, 
h  \-  ■  very  decided  curative  effect.  The  application  of  a 
ig  uliitioii  .it"  mercuric  ehlorid  baa  been  highly 
n-eomnirnded.     A  solution  of  I  :  800,  or  even  utronger, 

be   brushed   ovei  the  conjunctiva,  and   all   ex* 
washed  awaj  ;  bul   such  an  application  ia  quit*    painful, 
Excision  of  the  affected  retrotaraal  told  and  oi  the  tarsus 
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is  proper  in  some  cases.      Application*  of  the  X-ray  and 

r.uli are  credited  «itli  Bome  cures,  bul  fail  to  control 

the  bo  I  en*  Tin'  eyes  should  u  kepi  cleansed  of  any 
ootiooebk  clii  barge  bj  jolnfionsof  boric  acid  or  trikre- 

M>l.     In  thorn oltronio  case*]  the  correction  of  marked 

srron  of  refraction  may  exert  b  beneficial  influence  ;at»d 
in    iu  tlte  avoulamv  ><(  <ln-i  nr  nl'  :i  -im il 

atmosphere  will  he  helpful.     An  important  part  of  t J » < - 
in  iiiiniii   i-  thai  "i"  the  alterations  produced  id  tin 
neaand  thelitis,    rites*  will  be  considered  under  their 
respective  headings.   Bat  if  il"-  palpebral  fissure  is  mark* 

c.llv  contracted,  interfering  < wderably  with  the  ever- 

-i r  the  lids  for  treatment,  a  cautbotomy,  or  botter,a 

oantboplaaty,  should  be  dune  to  inoreasc  the  efficiency 
local  applications.     It'  displacement  of  the  lashi 
:i-  to  cause  them  t"  roll  iviin-'  the  cornea  oroonjonci 
their  restoration  to  normal  position  may  boa  necessary 
part  of  the  IreatmenL 

Prognosis. — Treatment  must  usually  !»•  continued  for 
months,  often  for  yean,  Ii  is  hnposslole  t"  foretell  when 
ii  may  be  ariely  stopped,  and  premature  sospenaion  will 
I).'  followed  by  relapse.  In  ail  but  the  milde 
noticeable  oicatricial  changes  in  the  conjunctiva  and  lids 
will  remain. 

Petrifying  Conjunctivitis—  Ti.i-  i    a  rare  chronic 
ise,  characterized  by  chalk-like  deposits  which  cs 

whit.-  ~|H>1-  in  tlir  p:il|H  In-ill  jinu-liva.  each  surrounded 

by  a  readeosd,  swollen  nam  .  Most  os -••■■  i  nd  in  recovery, 
but  the  eyeball  may  become  involved  and  the  eye  lost  It 
dues  nut  nem  to  I" Dtagiaus,and  the  cause  is  unknown. 

Phlyctenular  Conjunctivitis  tutor  Karato- 

mla       '■,-''  is    or 

This 
affection  is  excited  bj  ofthccniwes  of  catarrhal 

conjunctivitis,     Ii  chiefly    in  children   with  an 

eriyingteo  to  catarrhal  at  if  all  mn 

matous  eruptions,  and^  glandular  enlarge- 

Ii  i*  characterised  by   chronic  hyperemia  of  the  pal- 
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pebral  conjunctiva;  and  recurrent  8xaoe7bationS|  includ- 
ing   the     ill '.  ■In|,ni,iii    of    phlyctenule    mi    ill'1     •Miliar 

conjunctiva  and  cornea  and  ooeudonallj  mi  thi   palpebral 
unctiva,  with  nrmptonu  "i  acute  conjunctivitis. 
Symptoms   nnd    Course.— Tin-    phlyctenular    ai 
nasally  begins  «iil>  irritability  of  tin-  eyes,  photophobia] 
and  <  in  lacrimation.  bone  or  two  days  tliercuc> 

on  some  portion  of  the  oonlar  conjunctiva,  usually  the 

corneal  margin,  it  "| the  cornea  it*  I:,  vesicular  I'lcva- 

tjom  with  a  red  and  swollen  base.    The  vesicle,  or  phlyc 

tenuis,  quickly  I tea  ao  ulcer,  the  contents <  coping, 

The  deeper  swelling  causes  the  Dicer  '«•  appear  elevated 
above  tin   ^.ii.  rai  surface.    The  redness  which  i-  i 
intense  in    i  limited  Beet*  r  "i  tin   conjunctiva)  ranning 
forward  t"  the  phlyctenule  (mm-  Fij;.  17),  continu     b  in 

e  for  two  or  three  days  and  I omea  general.    The 

discharge  i.-  alight  ami  it  washed  awaj  mi  the  i 
llnw  nl'  war-.     In  a    i", •  !••  attack,  a  crop  "I'  phryctenuh  ■ 
ma)  be  scattered  all  around  tin'  margin  <>r  tin  cornea. 
At  the  height  of  the  attack,  the  s  bole  of  tin  conjunc 
may  l«'  byperemic  and  thickened.    In  a  fi  •.■  daj    tlii> 
general  redness  subsides,  bul  il"  necton  "i  enlarged 
.1    ranningonl  t<>  the  region  ••!  the  phlyctenules, con- 
tinue so layi    longer     These  with  the   swollen  tissue 

nl"  tlir  phlyctenules,  gradually  return  t"  normal,  the 
whole  aU  :■•  i  on  on*  •  three  weeks,  unless  pro- 
longed by  tin-  Ibrroati I'  .1  corneal  nl''  r.     Tin-  phi 

phobia  is  often  bo  severe  thai  tin-  child  buries  it-  ni  id  Eh 

a  |iill"«   anil    r.'lusr.-    In   DSO  il-    CVl  n   a   "lark I 

room. 
Before  the  termination  of  the  Brsi  attach  a  second 
in,  '  thai  tin'  djn  i-  kept  continimllj  red  and  painful ; 
iir  there  maybe  an  interval  in  which  the  eye  is  appar- 
ent!) normal  before  lis  troul  I  r»  enrs,  During  the 
interval  tin-  inner  surma  "t'  the  Ikli  will  I"-  found 
hypcremio,  tin-  visibfc  m  .-.-•!.-  being  larger  and  more 
Dumeronj  than  normal,  and  there  inaj  be  a  slight  con 

junctival  discharge  cauaing  adhesi f  tin-  li<l>  in  the 

morning.     In  the  attach  i!i"  conjunctiva        dwsyi  in- 
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\mIm.|,  luii  tin  danger  of  (he  prolonged  inflammation 
and  damage  i"  i In-  sight  lie*  in  the  involvement  of  the 
cornea  see  <  'Ii  ip.  X  i.  The  Donjiinctival  affection  will,  in 
lime,  if  nol  aggravated  by  injudicioue  applications,  em 
in  recovery,  with  restoration  of  a  smooth  but  sometime 

I  I'.    • I  l'ai-li  •.  I    nil  hil.i.ini-. 

Diagnosis. — The  diagnosis  from  acute  catarrhal  con- 
junotiviti  on;  the  distribution  of  the   hyperemia 

i-c-   |>,  liij,  die  ...■>  ii  i  r.  in  .•  of  the  phlyctenules  or  the 
ulcers  ii'  'I  tin-in,  ili.    i  photophobia  and 

lacrimation,  the  hi  story  of  piw  ioua  attacks,  and  the  | 

•  ii.  i  ni  .  nl  trgrd  '•.  *cls  in  nnrraally  transparent  ii-- in 

ili"   inner  surface  i  I  lite  lids.     To  make  .i  satisfactory 
:  inn  of  ;i  ch"  il   a  ill  often  Ih'  needful  hi 

put  ii  in  ili.'  position  for  making  applications  <<.  tin 
hinctiva,  and   sonu times   i.-  use  a   li.l  elevator.    The 
Habitual  tighl  .  Insure  of  Uie  lids  frequently  gives  rise  to 
.i  macerated  condition  of  the  skin  near  the  outer  canthus, 
with  the  formation  of  j  I  (dialing  from 

tin-  outer  osnthus. 

Tn-atiiifiit.  ESvery  ease  of  phlyctenular  conjunctivitis 
requires  the  careful  consideration  of  the  general  nutrition, 
ana  of  local  influencea  outride  •>!*  the  eye  and  Its  imme 

diate  appendages.    A   proportion  of  oases  will   r. ver 

without  other  treatment  If  plaoed  on  proper  diet.  This 
should  •■nii-i-t  largely  of  milk  and  well*cooked  farina. 
food  .  The  strict  prohibition  of  tea  or  coffee,  and  fried 
foods  it  ui-i  important;  and  the  restriotion  of  sweetmeats, 
.  and  oandj .  which  abonld  l."  taken  only  :u  the  el<  ■  o 
of  a  meal  and  with  plenty  of  water.  Gate  of  the  diet 
may  be  supplemented  hy  tin-  administration  of  remedies 
addressed  i«»  the  alimentary  <-:m..l.  i-  -tn:ill  .!..—*  <>(' 
calomel,  followed  by  some  other  laxative,  and  the  <li 
antr«  where  indicati  I 

d   in  imporl  itroenl  of  the 

I  In-.-  will  oft<  n  presi  ni  :i  chronic  thick 
•  and   hvpercmia  of  the  n  membrane,  which, 

although  often  ' ••  it  another  i  spression  ..t'  tin  general  dis- 
order, especially  hindeu  the  return  ")'  the  conjunctiva  to 
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normal,  and  should  receive  appropriate  local  treatment) 
including  cleansing,  alterative  appli*  anions,  na  iodin,  com- 

l i  tincture  of  bcnisoin,  1 1>    and  (praying  with  liquid 

petrolat 

When  the  pntienl  present*  iliMiii.t  •■>. nl.-n..-  <>i  ji.imln- 

Inr  involvement   and  anemia   general   ton*   .     peoially 

n    'i   »- m  1 1. 1  of  iron,  of  nydtiodic  acid,  vntfa  quinin, 

should  bo  given.     I al  treatment  toil y  i- 

important,  Of  greatest  benefit  are  appHcatioM  of  the 
ointment  of  yellow  oxid  of  mercury,  oommeooing  with 
oak  preparation, and  ina  b  ins;  its  strength  until  'I"1 
application  oaosi  •  some  little  smarting.  The  ointment  is 
to  Dc  applied  onoe  daily,  usuallj  al  bed-time,  by  drawing 
down  the  lowei  lid  and  placing  within  it  :i  niece  th< 

of  n  grain  of  rice  or  slightly  larger.     II ye  is  then 

closed  and  the  closed  lids  are  rubbed  over  the  globe,  until 
the  drug  ban  been  diffused  to  ovary  pari  of  the  eonjuno- 
.  and  the  portion  escaping  between  die  lids  i.-  nibbed 
well  into  their  margins. 

[f  the  inflammation  of  the  conjunctiva  ere,  appli- 

cations of  a  solution  of  tannin  in  glycerin  Bhould  be  made 
three  daj  -  to  the  ■  ■•■  i  rted  lids.  The  nee  of 
the  merouric  oxid  most  be  continued  during  the  Intervals 
between  the  attacks,  and  ooonaianlly  lor  wo  lu  or  months 
nitrr  the  eyes  seem  free  from  mflammation.  In  the  more 
ie\  ere  chronic  eases  it  is  well,  also,  to  continue  the  oppli- 
oation  "i  glycerin  and  tannin.     Where  the  photophobia 

the  fissures  in  the  ikin  of  the  lids  near  tl iter 

canthtu  greatly  aggravate  the  trouble.    These  should  be 

i bed  cither  with  tannin  in  glycerin,  or  with  I  or  2  per 

cent,  solution  of  silver  nitrate.    Tbo  making  of  ippltcs 
linns  t<>  tin-  li'l<  in  tbeso oases  it  often  omewhnl  difficult  ; 
ind  the  m"<  an     or  i  luring  i  n  i  icn<  j  in  appli  aliens  to 
iin    eyes  of  children,   mentioned   in    Chapter   .Will, 
must  be  resorted 

Prognoata — The  individual  attack  of  phlyctenular 
diseoai  I  u  ually  recovered  from  within  t«"  or  three 
wet  la  j  bul  ru  ■-■  qucnl  attack  n  bable. 
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Permanent  damaj  dej I the  lesions  oJ  the 

i  i. 
Pterygium. — Pterygium  n  an  extension  ofoonjancti- 
\nl  and  subconjunctival  tissue  upon  tin  cornea,  tnango> 
lar  in  shape,  with  the  apex  toward  the  center  of  the 
cornea,  and  the  base  at  the  corneal  margin,  usually 
toward  die  nonal  side.  It-  appearance  and  usual  shoa- 
boa n  in  Fig.  88. 


m.ai  PUiygluia  Micndlm  <wr  Q>  i ■  ■  pn. 

Symptoms  and  Count-  rgiiim    nmetimeB  fol- 

lows  corneal  ulcers.     Fl  abo  follows  traumatism,  and 

Itrobably   arises  from   the   pn  f   orinute   for 

hhI'h  -.  and  ohronie  irritations  without  provione  loss  of 
eoraeal  tissue.  In  some  way  it  aeenu  to  !"■  largely  in- 
fluenced by  olimatie  or  Ui-.,\  conditions,  beiug  much  more 
common  in  some  places  than  in  others.  It  is  slowly 
progressive,  often  fors  long  time,  but  finally  it  becomes 
stationary  usually  before  it  has  i  nuroached  mneh  upon 
the  area  of  thi  pupil.  Tlio  conjunctiva  covering  i 
■•.-.illy  quits  vascular  and  supported  bya  thick  ma 
MilH-onjunctival  i  KularHyand  thicken- 

ing'extend  upon  'I"-  sclera  to  the  region  ol  the  caruncle. 
It   i^   probable  that   'l"    thick   developing  mass  of 
connective    tissue    underneath    it    '»  i  in    the 

drawing  forward  <>f  t li<-  conjunctiva  upon  the  <iirnca. 
The  vascularity  and  promines  im  vary 

from  time  to  tin*  greatest  during  tin   period  of 

prowtli  and  often  much  diminished  :it  later  stages  when 
the  growth  seems  to  undergo  partial  atrophy.  It  is 
looseh Dneetcd  ^>  i 1 1 1  the  cornea,  which,  after  its  re- 
moval, may  be  found  normal  except  foi  m  of 
the  epithelium  and  a  Blight  diaturbance  and  basiness  <>f 
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iiperfii  il  1 1'. it-     M.i    portion    wcrlj  nj<  the  sclera  is, 

lunviviT,  pretty  linuls    i-oim.  .1.  il   '.villi    v..       Ii    DM)    00001 

n-ly  auull  life,  I'll)  i--  mora mon  altar  middL 

Pterygium   i    not   painful, and   -•>  long  a-  it  doo   nol 
ipproacn   ili'-  rogioo   of  tho  pupil,  i-  only  unpleasant 

because  of  ii-  appoaraneo       if  ii   encroaches  uj Ihs 

pupil,  Bight  i>  Impaired;  and  often  before  tho  growth 
i  .i.  hot  tho  pupillary  margin,  an  ami  of  astigmatism 
which  .i'l'.  hi.  .  -  before  it,  ma)  impair  vision,  partioufairly 

when  tho  pupil  us  a what  dilated.     When  very  exten- 

livfl  ii  mnv  cause  limitation  of  the  movements  of  tin 
ball  and  diplopia  la  the  peripheral  portions  of  the  field 

•  •I  Sxal 

Diagnosis. — Ptergyiiim    ia   i"  be  distinguished   from 

superficial  vascular  K ti     bj    in    nppearanoc  of  lying 

upon    ili' oca,   having    .1   margin  distinctly  *- 1  < ■ «. :  1 1  •  ■  I 

•  the  corneal  surface.  It  duTcm  from  loimoid  of 
i!i irncul  margin  in  its  greater  vascularity,  in  the  dis- 
tribution "i    ii--  s '••■•' -I-,  and  in  11     triangular  nhapi     1 

1  i-'l  with  il"-  i' led  or  ovoid  Ibrm  of  tin  dcr- 

1  ioid.  I  rom  piugnceula  ii  diffbrs  in  extending  on  the 
<nrin:t,  which  piugnceula  never  does  (ace  Pig.  89). 

Treatment. — It   small  ami  mil  (iro^i-r.-.-ivc,  removal  i.^ 

i>i>i  i(>  in-  urged.     During  periods ol  ivo  hyperemia, 

the  treatment  may  be  that  >>t"  a  mild  inboi  1  incti 

vitis.      It*  pre  -  and  partionlarly  if  already  ap- 

proaching ttw  papillary  margin,  il  should  be  removed. 
This  mi;,  be  done  by  excision  or  transplants 
Ligation,  formally  practiced,  i-  not  to  I"  advised.  The 
advantage  ol  transplantation  la  that,  should  the  pterygium 
again  dev<  lop,  n  quiring  s  second  operation,  the  part 
h'l"t  in  a  more  (hvonble  condition  for  it.  After  excisions, 
the   leas  of  subatanoc  makes  :i   second    operation    more 

difficult,  and  1 ■<•  liable  lo  cause  imnainnenf  of  th sular 

movements.  Pbr  a  very  largi  pte  •■  t  mi,  the  meet 
effective  method  i  e  il  and  bj  an  1  pithelial  -I. in 

f graft,  or,  better,  a  graft  from  the  mucous  membra fthe 
i|>,  1 \  1  r  tin'  denuded  p               lis    den.  T 

tnatmenl  Includes  regular  cleansing  of  LIm   conjunctiva 


Dtt  OP  in/:  CONJUNCTIVA.  267 

iukI  iiii  removal  <•!"  the  sutures,  usually  on  lbs  second 
or  third  day.  Then  i-  at  iir-i  soma  swelling,  bill  this 
rapidly  subsides.  Small  pterygia  may  bo  chocked  by 
clecti  i-  the  apes  of  il>>-  growth  may  l«  dcati 

by  the  e  J\  anie  or  actual  cautery. 

Prognosis. —  In  a  large  proportion  of  cases  pterygium, 
if  left  to  il  elf,  never  inter!  iously  b  ii  Ii  the  vision, 

and  operation  u  onlj   of  bonofif  In  thai  ii  remove*  an 
deformity.     The  r.«t<'  of  development    it  Ita 
ultimate  site  cant  nroly  prodli  b  'I.    The    ccuritj 

t'n.m  reenrrence  depends  mucn  on  the  corapli  iftba 

removal  of  the  maac  of  oonnectiv*   ii    ralytng  the 

ra. 

Pinguecula  i-  .-i  yellowish  elovatl f  theoonjano- 

Uvn  to  th<  m  il  ide  of  the  cornea,  caused  by  an  loooma- 
i. iii. .11  of  connective  tic  ueand  iat,  ii  I  shown  in  Fig. 
89,     Win  ii  slightlj  inflamed,  il  maj    beoome  prominent, 


I  il  •,  .•■.•!»  t..  ll.c  m»l  -.Ii  • 
or.. 

and  canae  disngnrement.    It  may  develop  into  pteryg 
I. hi  usually  i    i  quir     no  treatment. 
Pemphigus,  In  very  rare  i  |Jm    conju 

:-.  become  affected,  quick!)    lew  tJieir 
epithelium,  and  undergo  ahrinJcing;  then  other  portions 

ie  membrane  undergo  tl .  changes   antil  (be 

conjunctival  wc  ia  obliterated,  the  aighl  lost,  and  the  lida 
bound  down  closely  to  the  globe.     The  disease  occm 

i  otic  patient*,  wlto  suffer  fr pem|>higtis  affi 

■kin.    Hygienic  measures  and  internal  rcmed  udlj 

arsenio,  are  chiefly    i<'  !><•  relied  on.     Locally,  soothing 
eollyria  may  be  used,  and  if  the  diet  *  loo ghly 

.. -I.  -l-.in  int.*  the  conjuni  I  ■    bi 
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Xerosis,  or  essential  Bhrinkiivu  iit'iliccinijunH 

i.  ported  as occurring  independently  of  pemphigus, 

illld  ik  illy   II-  till     I'lliul    StflgO    Of  tIi;iI     <li -i-:i-i\       Tlir 

ooniea  participates  in  tin  proa  --.  beeomesdry  and  opaque, 

.'Mill    -ijlll     I-    lii-l  . 

Tuberculosis  and  Lupus  of  the  Conjunctiva.— 

Tubercular  disease  of  the  conjunctiva  a  raw   •■  ■  t  e- 

-inimlh  i -.- 1 - 1 -  occur.    The  course  of  the  affection  is  very 
chronic,  m  >l    n     •!•  m  raJ    chani<tiT>    r.  ■  .nil.l.-    ti,,,.,-  ,,|' 
■i. .inn ;  1. ui  it  lacks  tli*-  characteristic  trachoma  gran 
nice,  i-  I.   -  liable  to  involvo  the  001  w  i,  and  1-  more  regu- 
lar in  Etc  com  ..    'ill.   palpebral  conjunctiva  is  chiefly 

affected,  and  the  lids  nppcar  swollen  and  Bnu  to  I h. 

II..-  infiltration  as  seen  ft the  junctivft]    Burfi 

while  nodular,  Is  red  or  yellowish  not 

PC  .  nihil-  the  .<nj_'c>-i_'r.iin--  ..I"  I  i-:hIm  mi.i .      Tlir  RUrfllCI    "Mill 
boOOl ui..  i.il.d,  which   I     DOt    the   i-i.-<-  with    Irrirliiniiri  ; 

and  tin-  lymphatic  glandt  in  front  of  the  eai  an  apt  to 
be  affected  carl) . 

Tubercle  bacilli  may  be  found  in  the  accretion,  bnt  they 
are  few  in  Dumber  and  may  escape  doteohon.  [nocula- 
linn  ol  the  diseased  tissue  into  th<    anterior  chamber  of 

Hi.  rabbi  I  Eg  1  1 •>■  reliable  last.     In  moel  cast  -  th<  re  i- 

n 1'  tubereul  ir  dim  ise  In  other  parte  of  the  body. 

Treatment. — Locally,  soothing  applications  and  mil. I 
maj  i"'  used,  while  the  general  treatmenl  of 
tuberculosis,  in<  ludingdiet,  regimen,  and  climatic  inflnen- 
should  be  carefully  carried  out  Specdfio  treatment 
by  Injections  of  tuberculin  ma)  bo  resorted  to  If,  in 
spite  of  these  measures,  the  conjunctiva]  lestom  remain 
unimproved,  the  affected  tumie  may  !»■  excised  or  cauter- 
ised with  oarbolia  aoid,  and  dressed  with  iodoform. 

Syphilis  of  the   conjunctiva   maj    or.   al    any 

•  ii  the  disease.  The  primary  sore  occurs  most  often 
the  inner  canthus,  or  in  the  lower  oul-de-sae.  It 
presents  an  ulcer  with  a  bard  base  ind  glandular  involve 
1. 1.  nt.  lasts  several  weeks,  and  i-  comparatively  painless. 
In  connection  «itli  Bkin-erunlions  there  may  be  ;i  chronia 
catarrhal  eonjunctiviti t  influenced  by  local  treatmenl 
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or  the   tvini.v:il  nl   Oftli      ;  i       ;  hut   curable  l>v 

svphilitic  treatrnei  imni  ii  rorj  rare;  but  chronic 

nltvr   \siili    _-n.il    itililtnit ion    NmstOMM  OOOOTl    in    lata 

syphilid,  and  may  l»-  mutakcn  for  ouoor. 

Amyloid  degeneration  of  die  i janotiva  i-  a  nn 

condition,    characterised    by  the    deposits    of    amyloid 
materia]  in  tin-  conjunctiva  end  li«ls.    it  is  usually 
ciatotl  with  trachoma,  bul  may  oocur  Independently,    The 
li.i-  wo  thickened  and  rigid,  the  exudate  being  yellow  in 

color  and  occurring  in  larger  a  lanthetrael m 

lules,  being  «-i>i«tiriii..ii-  in  n.  itii  tiir  whole  surface. 
.There  i-  usually  :i  history  ..t'  pivvi.ni-  <--—«:•-•.  and  ebsenoi 
..i  tin   ili  mil  .-vinptonu  < «i"  .-km i r<-  mflammatioDj 

which  murk  the  |>r.>_-r.    -  ol  ma. 

Symblepharon. — It'  in  any  way  the  conjunctiva  I 
royal  nn  both  the  eyeball  and  the  innei    nirfaooof 
tin.  li.i-.  especially  if  such  destnietJon  involvei  the  rvrni- 
taraal  fold,  the  resulting  cicatrii  i-  liable  to  bind  » I « ■  -  li.i 
t..  the  eyeball  (see  Fig.  90).    This  must  frequently oa 

■ 


after  burning  of  the  conjunctiva  with  hoi  metal,  lime,  or 

ether  .  '!:>    lower  pearl  of  the  conjunctiva  Ixinjr 

ih  affected.     Sometimes  tin-  adhesion  extend*  onto 

tin-  .'unn-:i,  .'mil  tnnv  i-vcn  ciivi-r  Ihc  ''.hole  of  it,  prevent 

•  hi.    Bven  when  this  d it  occur,  un  Ii 

:  of  the  movement  of  the  eyeball  mi 
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diplopia.  The  connection  between  the  eyeball  and  ili«* 
I  ids  i  bronghl  out  moal  strong!)  bj  drawing  the  li«l  i 
from  the  globe,  when  il  is  rotated  awa)  from  the  adhesion* 
Such  adhesiow  continue  i"  eontnuri  and  become  mora 
annoying,  often  formani  months,  and  i  !••  prognosis  with 
n  [I  renoe  i"  thom  ihouhl  l»  guarded. 

Treatment. —Mn.  li  ingenuity  has  bean  expended  to 
prevent  the  formation  of  Buch  adhesions  between  the  lidi 
ami  eyeball,  by  repeatedly  breaking  them  up,  or  eon- 

in islj  wearing  - i  form  of  metal  shield,     Bui  little 

ultimate  benefil  fun  resulted  from  Booh  m  Where 

the   connecting   bridge   of    tl"'   conjunctiva    <-    end 
tied,  -J-  (li-ii  a  probe  can  l»  |  ■  *  nth  n  (onn 

i    di\  i-i 1"  the  bridj  oomph  le 

reiiefi     It  lira  fold  extends  i<>  the  o  njiuctival  i  ul  d< 

.  yi/mhlrj,;.  ni   i.-  ■  ■< itiipar.it i \ rely  narrow,  it 

be  poaaible  to  make  n  permanent  op  nin  •  behind  it, 

by  westing  lor  six  vreeka  w  longer  ■  piece  a  lead  wire 

passed  through  i<  il  roaj  be  divided  neat  ha  baae, 

and  the  conjunctiva  from  opposite  .  idi  •  broughl  together, 

making  an  isolated  I  adhesion,  which  can 

quentl)  be  divided.     In  a  majority  of  cases  requir- 

in|  operation  such  methods  are  inapplicable,  nod  the  besi 

Il   is  to  be  obtained  by  freely  dissecting  the  joining 

fnld  awiiv  from  the  eyeball,  allowing  whal  there  is  of  ii 

o  as  epithelial  covering  for  toe  lid,  and  covering  Ihi 

denuded  area  of  tlie  globe  by  mucous- or  skm-grafts     The 

Livieion  of  a  sytnblepharon  gives  only  temporary 

I.  n-'iit. 

Kdcmii  baa  bei  n  n  E  rred  to  in  connection  with  eon 
iunetival   inflammation.      Ic  may,  however,  occur  apart 

<■!'  pararj  sis  of  il" nlar  sdi 

in  efteel  of  certain  drugs,  particularly  potassium  ii»li'l 
anil  quinia,  or  aa  -i   ranety  of  so-called   angioneurotic 
edema.      Emphysema  ■•!'   the   subconjunctival    b* 
may   occur   frnni    injury    in    tli<     dm 

Eechymosis. — small  hemorrhages  into  the  conjunc- 
tiva ami  deeper  blseu  -  mark  the  course  of  ■ 
conjunctival  inflammation,  and  especially  that  of  acute 
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igitius  conjunctivitis.     More  extensive  i  taona 

hi'  blood  occur  by  the  rupture  of  blood-vessels  during 
;hing,  vomiting,  etc.  En   purpuric  condition 

ncrution  ometimea  pre  ediM  hem- 
orrhag  into  the  brain  or  other  vital  organ,  um  even 
'.■  niioiit  any  discoverable  cause.  Bnch  extravaasi 
require  aa  treatment,  undergoing  complete  absorption, 
without  causing  unpleuonl  aymptoma  other  than  the 
disfigurement. 

Tumors. —  Benign   tumors  occai-ioiiiilly  occur  in  the 
conjunctiva.     Clear  egttt  forn  especially  in  'I"-  I 
i  ni  « ; •    i  •   Involve  the   lido,  and   are  con- 

sidered   in   that   connection.     Drrmoidt  usually   involve 
the  corneal  margin.    fUnomm  0001  polypoid 

iJis,   and    ".'...■■    I;,     been   met   vhb.     Pap 

BNM  grow  in    DtOSBta  «il!i  ■  fttfOOtOfl     nn<l   BOriaCC   NSPm- 

bling  cauliflower.    They  start  usually  from  near  the  ii t 

cunthus,  bul  nay  extend  M  as  to  hide  the  cornea.    They 

recor  unit    -  very  completely  removed,      Im a  is  seen 

.  n  the  outer  portion  of  il"    eyeball.     (  occurs 

v.    <  >n  the  West  <  bast  of  Africa  the  im," 

jil'ii.  quired.     Ii  ma)   be  aeen  at  limes  rapidly 

moving  under  the  conjunctiva.     These  tumors  and  pani- 
-iii  -  an'  i<-  be  treated  by  removal. 

fifoi  it  from  the  conjunctival  margin  of 

tin-  comes;  in  * li i^  situation  it  ieaomctinM     pigmented 

'  i  .  i:  mil  exposed  portions  of  the  conjnnetiva 

and  i-  usual h  pigmented.     Such  ' i    of  theconjunc- 

u  uall)  develop  very  slriwly,  Their  early  removal 
with  (icing  the  eyeball  ma)  be  tried,  but 

be  doubt  i    to  the  completeness*  of  such  removal;  extirpa- 
tion of  the  eye,  with  the  growth,  i«  necessary. 

Concretions   in   the   Conjunctiva.-" On 
the  I  (da  one  nuvj    often  deteet   one  or  imm*   yellowi  h 

w,  the  sire  of  a  pin-head,  lying  in  the  conjunctiva. 
'I'll  c  are  accumulations,  in  Mitall  divisions  of  the  Meibo- 
mian elands,  or  in  the  otlier  glands  of  the  moo  us  mem- 

Thcy  arc  a1  first  of  cli  isti  noe,  and 

remain  a   long  time  without   making  any  disturbance, 


m 


lies  in 
ofthair 


4 
br  7   Hi  t  with 

-'  ^Tij. 
and 

th* 
pale  and  nfanw,  and  edema  of  the 
neUr  develop*.  The  danger  of  em 
the  involvement  of  the  ciraea  and  in  the 
cauouig  symblcpbaron.  The  resnkrajr, 
lining  vrrr  severe,  is  usually  Ihnited  to  the  immediate 
•fat  of  th»*  injury,  which  w  the  conjunctiva  of  the  eyeball, 
mrtal  or  canstic  has  ran  into  the 
lower  eatdfraaSj  (b«uIvuh|  al-o  the  palpebral  portion  of 
tin-  n>r-nit.rai>'-.      A    lik«-  ilwtri  ;'  the   miners  and 

•wii.  thr  r>— nlttn^-  oonjunctiv:' 

( f-i.-ai»iirtially  a  ghat]  ■  >{  eoujuuclivitie  is  eaosed 

The  hyp  rerun  -evens  in  the  poo 

of  the  eoekm  b  ■■  sarfa  nys  ;  bad 

(here  may  be  general  sweating  of  Um  nambnuM,  and 

•  buraiag  and  smarting; 

Treatment. —  \  [<ir- 

tiele  remaining  at  the  ml  nf  iojarr  ahoald  be  nanoved, 

mil   n  chemical   eaastic    Uiomuglily  sod.     The 

igcr  ;i<i'l-  nay  bi  I  and  DeotraHsed  by  tlmr- 

il        i  hing  •  ^iili  ■  eolation  of  borax, and  thoalli 

■:»i-l»ii»i^  with  mil  i  oil.     Tin-  action  of  lime 

«'■!  by  dropping  ewed  oil  «»r  ;»  solution  of 

"  iui"  r  1 . •  eye.     Particles  of  lime  become  firmly 

nnii.il  in  i  i"  ■  i  ban  thi  •■  i  uuie,  but  their  removal  should 

\  Hi  t  iiii-  the  ■■>'•  in  !i.il  with 
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boiax    BIJll    liorte    aeid  !••    thoroughly   cleAllSI     il, 

and  a  drop  of  liquid  petrolatum  instilled  to  protect  the 

.\|)n-.(|    1KTV.--I  llllill'.:  I  .    .   ii:    ••     -III. I||. 1    I...I    I,,-   •li-1i||'lit-(l 

:.  i-  iirci.,-iiiy  (or  r«  ni..\  i  m_'  l.nviyn  put  i.l.v-. 

or  neutralising  the  caustic  causing  d 

Other  injuries  and  foreign  bodies  ata  considered 
in  Chapter  XVII. 

Discoloration  of  the  oouhu  oonjunotiva  by  pigment 
deposits  is  common  in  the  colored  race;  and  occasionally 
in  tfai  white!     .\  mores nl  and  uniform  brown- 
ish dieooloration  is  caused  by  bug  continued  applications 

Ivor  nitrate.     In  Addison's  dis 
forms  of  anemia,  the  conjunctiva  i-  transparent,  and  the 
en  throngb  it,  pearly  white.    This  <■-  to  i  i  onrid- 

le  extent  aormal  in  young  children,  tht ojunctivs 

in. I  subconjanctivul   tissue   I"  thickened,   more 

vascular  and  yellower  with 

Diseases  of  the  Caruncle. — Inflammation  of  the 
caruncle  occurs  «iili  conjunctivitis.  Jt  is  marked  by 
redness  and  swelling.  It  is  particularly  uotioeable  in 
conjunctivitis  from  eye-strain,  when  the  other  evidences 
of  conjunctivitis  may  be  slight  and  easily  overlooked. 
Occasionally  the  caruncle is  the  seat  of al  Chronio 

non- 1.  toiy  enlargement  is  called  enemUtu,    Oeoa- 

lly  nuiin  rous  short  hairs  spring  from  the  caruncle. 
Hmj  may  I"  so  directed  as  to  cause  redness  and  irritation 
ber  parts. 


cm  a  PTEB    x  . 
dim  >!■  THE  CORNEA  and  SOLERA. 

General  Conditions  Regarding  the  Cornea.— 

a  in  oomposed  ehiofl}  -suo  closely  allied 

to  white  connective  tissue,  i-  muni. illy  devoid  of  blood 
els,  and  i  I  with  a  layer  of  conjunctival  epi- 

thelium.     With  the  latter  point  may  be  associated  its 
liability  to  involvement  in  conjuncti  ise.     Its  lack 
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of  vessel  .  .mi -i  .  tiic  liM-.iiii.ii  i>r  liv|Mi<'inia  connected 
with    morbid    prooaaai  -  aflbctiog   i(.  t"  '»•  In  1 1 1« -  rum 

immediately    bun xliog    it,    where   rnmifj    the  vessels 

from  which  it-  nutriment  ia  drawn.  This  separation  of 
the  tissue  from  its  base  of  supplies  causae  its  particular 
liability  to  undergo  nloeration  end  <'•  slough.  I  brut  il 
inflaiimi.il  ii»n-  are  li:il>U>  In  run  I  In-  iliroiii.r  <-utii'.«4-  lli:it 
inflammations  do  in  white  fibrous  tissues  in  other  parte 
of  tin-  body,     li-  transparency  dependa  upon  a  dedicate 

balan f  nutritive  processes,  likely  to  I"-  disturbed  by 

any  departure   from   the  normal  j    and   rarely  entirely 
regained  when  any  considerable  portion  of  ita  tissue  is 
replaced  by  the  new-formed  connective  ti  me  "t'  a 
Many  of  the  inflammations  in  ii  are  characterised  by  !>■-•; 

of  - ■  1 1 1 - 1 ; 1 1 1 « ■  ■  -  giving  rise  t. nu-jvl  nl>-.i-.     Where  this 

does  nol  ooonr,  or  after  the  replacement  oi  tiasne  lost,  the 
prominent  symptom  i-  the  opacity. 

Finally  toe  corneal  tissue  is  [polled  '"  sustain  the 

outward  pressure  of  the  intra  ocular  fluids,  and  when 
softened  by  disease  it  gives  way  before  tlii-  pressure 

mg  changes  of  shape  and  permanent  disturbs of 

nutrition.     Ami  whenever  corneal  inflammation  lasts 
for  any  considerable  time  there  ia  ;i  tendency  to  exten  it  a 

of  the  blood-vessels  upon  and  into  tl teal  tissue. 

These  easels  •  out  mm-  to  develop  until  the  inflammation 
ii  i     pa  sad  it-  height,  and  the  process  of  repair  is  well 
i  irt.'il    iK.  ii  ilnv  iliniini-li  in  sue  and  number,  and 
entirely  disappear. 
The  special litimi.-  :i  fleeting  the  cornea  cause  pecu 

ties  in  tho  symptomatology  and  therapeutics  of  oorncal 

nil. i ■ i-    that    must    be   strongh   emphasised,  lest 

they  be  overlooked  or  neglected.     That  the  ahst  no   of 

.  i-  in  the  cornea  causes  the  redness  "t"  keratitis  t" 
appear  I    i  pi  rlcoi  in  si  boh  .  b  been  recognized  | 

l. hi  attention  has  only  recently  been  drawn  i<>  the  signifi- 
eano  of  the  corresponding  rfngexudate;  ao-nalled  i 

Borneo.  Vn  acute,  severe  injury  to  the  cor- 
nea, whether  bj  Infected  wound  or  thi  toxins  of  virulent 
bacteria  otherwise  introduced,  .  lusrsan  ibundant  immi- 
gration of  lom  These,  pressing  toward  the  cornea] 
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oeotor,  leavo  tbe  corncii  I  Mi.n-in ipa™  ;i,  while 

ii'-c  rro  ■  i  lor  i  ii'  parabli  damage  to  the  central  portion  ol 

mi  arrests  llnir  progress,  massing  t  h<  m  in  u 

of  exudate.  This  ring  maj  be  incomplete  in  - •  par 

ticului  'li"  otion,  or  other  influences  m  ty  change  its  ihape, 

Mthi  ■  i  lie  ii'ini  of  iIhmvII  exudi  I j  appear  as  an  irr»-j;- 

nlorora  straight  line;  <"  :is  two  lim    meeting  at  an  angl< 


I  i        Kins  »t>w> 

/■I  m bib  i li"  eye  is 

open,  is  decidedly  lower  than  Hie  general  body  tampeiu- 
To  thii  lower  laupcMtun,  DD&voraole  i"  the 
ibipmcol  of  many  'it'  the  pathogenic  baob  ria,  i  speci- 
ally tli<'  gonocoocus,  may  be  ascribed  apart  of  the  immu- 
nil',  ol  tin  cornea  from  infection.  The  advantage  of 
Hucli  immunity  in  wholly  loel  when  the  eye  ia  kepi  elo  pd 
under  n  warm  bandage,  Indeed,  ii  h  probably  only 
maint:iiin'il  by  iced  application!  to  I  long 

aa  the  lids  are  not  materially  thickened  by  exudate.     It 

i*  In  rved  when  the  eye  i-  k«-pr  open  i i  of  the 

time,  exposed  to  comparatively  oool  atmosphere.     This 
therapeutic   a<l\:ini.i^«'  i-  -iven    u|  ra  we  use  a 

or  tlx  :i  dressing  upon  thi 
The  mechanical  cleansing  of  the  corni  ■  In  the  margin 
the  upper  lid  during  the  act  of  winkin  inder 

fully  complete,     I   | tba  smooth  cornea  with    noi 

ible  !'>r  germs  t>>  find  I 
iii'in  in  |  amounts.     Conjunctival  swelling  tl  the 

liinlms,  <>r  any  abrasion  "t"  the  corneal  surface,  permibi 
bacterial  colonics  <•>  gain  :i  foothold.      Hence,  avoid 
of  the  slightest  mechanical  injory  to  the  cornea]  margin  : 
ojp  it.*  exposure  by  incision,  redoting  chemosie,  are  tl 
jwtifi<'  indications  of  great  practical  impoi  The 

eof  normal  nictitation  Makoloat  by  the 
if  fixed  d 
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CORNEAL  ULCERS. 

Simple   Ulcer  of  the  Cornea  | 
Uteer,    ('>•■•  "•"■*    Keratitis).  —  Thin   condition    con; 
essentially    in   lues  of  n  portion  of  th  I   cpithe- 

liuin,  ami  of  the  Uw>  corneal  tissue  beneath,  li    nun  i 
from  traumatism,  eltbcc  external  or  thai  duo  to  a  i 
or  deformed  li<l ;  or  from  :i  wool  inflammatory  process, 
attended  with  disintegratii f  tissue,  m  in  phlyctenular 

kcUtttCitSB,  or  h<r|»-  i.t'  tin-  corn 
in  BOUtS  Conjunctivitis. 

Symptoms  and  Course. — Tin-  oorneaJ   sub 

. i. Hue  i-  to  be  delected  by  tin  I  i  itj  or  br 

it  causes  in  tin  reflection  from  tin-  cornea  of  a  window 
.11  lamp-flame  when  tlii-  It  reflected  from  the  pari  in- 
volved. It  i*  commonly  attended  ■■•■iiii  pain  i  f  i  burn- 
ing,  smarting  <<r  aching  duuacter,  dread  "i  exposuri 

til   mil  aw,  and  excessive  lacriwatiou 

An  ulecr  may  properly  be  classed  as  simple  when  not 
surrounded    by  markedly  infiltrated   and    disinl  grated 
tissue,  when  it  dws  not  tend  to  materially  extend  after 
its  first  formation]  and  i-  not  complicated  b)  p 
or  otl  i  r  accident.     In  ita  sarlieal  stage  its  surface  lacks 

the  polish  of  the  normal  enrnea.      I.nt  a-  -non  :i-  tin    pro- 

of  repair  M  burly  started  tin  bottom  of  the  ulcer 
appears  glazed  over,  giving  as  bright  a  reflection  at  dot  - 
tin-  cornea  around  it,  although  it-  surface  may  be  quite 
noticeably  depressed. 

During  the  process  of  repair,  tin  ition  fills  up 

until  the  of  the  ulcer  becomes  continuous  with 

that  of  the  surrounding  cornea.     This  i  ished  by 

the  formation  of  new  tissue  beneath  thi  epithelial  biyer, 
which  new  tissue  id  at  Srsl  nol  perfectly  transparent,  but 
rather  graj  in  color j  so  that  tin-'  ending  raoh 

an  ulcer  tends  to  increase  Lhrooghoirt  the  period  oi  heal- 
ing, and  ■:<  i. il    thv  ■      ■.  imes 

wees  and  other  evidences  of  inflammation 

have  disappeared. 

II o-    i-.x i-r-  ti.i     of    an    uh-cr    is    ijuii-kly    lull. .wed    by 
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hyperemia  ol  il><  nutritive  vesa -i-  of  the  oornea,  causing 
a  ri'.l  or  pink  pericorneal  gone.  If  the  ulcer  be  situ- 
ated near  tin  center  of  the  cornea  th  most 

<l  all  on I    the  corneal   margin.     If 

the  ulcer  in-  close  to  1 1 1< -  corneal  margin,  the  portion 

of  the  pericorneal  / adjoining  it  will  be  chiefly,  or 

alone  reddened  .  and  as  tl»'  nicer  heals,  tin  rednees  will 
disappear  but  in  tliut  locality.  Pain  i.c  usually  consider- 
able, and  in    forms,  especially  where  there  is  a  bnmd 

ahallou  excavation  as  by  an  infant's  finger  nail,  or  In  the 
nlcai  -  lhal o<  cur  with  chronic  conjunctivitis  in  old  people. 
■mm  may  be  generally  accompanied 

bj  photophobia  and  exceasiw   lacrunation. 
D  (agnosia. — The  careful  inspection  of  the  reflex  from 
it  of  the  eon  ace  will  usually  reveal  the 

Ipsa  <>t  substance.     If  there  Is  difficulty  about  discovering 

it  in  ,ii  <lro|i  of  a  Mil  ill  ion  of  1 1 1 1.  .i .  -  <■  i  n  Will  .--lain 

the  cornea  green  over  the  a  hole  ulcerated  uirfaei  n  t eal< 
ing  exaotl)  i t ^  extent.  It  is  BometiraeH  diflicult  to  dis- 
tinguish an  old  opacity  of  the  cornea  from  one  doe  to 
in  i  ni  infiltration.  On  this  account  the  inspection  should 
In-  made  bj  daylight,  or  white  artificial  light,  to  recog- 
ni.-i  the  true  color  of  the  opacity. 
Treatment. —  H'  a  a  meal  ulcer  be  dne  to  traumatism, 
foreign  particles  remaining  in  it  should  Ik?  removed. 
The  tendency  to  recw  ong,  and,  beyond  clean 

little  active  treatment  is  required.  Bull  every  nicer, 
however  simple  ii  may  appear,  i>  in  danger  of  becoming 
complicated  by  in  extending  so  as  to  eauae 

perforation  of  tin  cornea,  and,  kht  refbre.  should  he  do 
watched.  To  guard  against  infection,  the  eye  should  be 
cleansed  with  an  nnirritating  solntion,  men  an  one  of 
boric  acid  or  sodium  chlorio,  and  kept  oloaed  between 
the  times  of  making  applii  itions  to  it.  by  a  very  light 
ing. 
\  mydriatic,  snoh  as  alrophn  or  dnboisin,  should  be  in- 
Btillcd  two  or  three  times  a  iky  if  there 

and  irritation.     Pain  if  not  •• pletely  relieved  by  the 

mydriatic,  may   I  ■■   met   by  applicatione  of  beat,  either 
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lathing  with  hot  rater,  or  tfc 

Irv    ln-.it.     Often  tin-    j.p>.|»-r 
OOttdttioo,  either  >  "ii-titutional  or  local,  which  cnti*-*  ihr 

ulcer,  will  lx-  pun  important  tfau  tin 

IrcatBJM  111   arc  DOUalij 
ilir-ji! 

Suppurating  Ulcer  1 1 

"/    Ulcer,   Vreepmg    Ulcer,    ■•< 
piginoH*  Ulcer). — In  this  section  are  considered   l<  -i.-n- 
ot  varied  character  and  due  to  many  di 
all  oham  i'  i  Bed  by  a  tendency  of  the  ulcer  t>-  •  (tend  by 

liaintegratioo  -it'  neighboring  rinwnn  The  dim 
in  which  such  i  ctenaion  ooann  rlwpnndii  somewhat  ■■<•  the 
cause  kI'  tin-  li  boo  and  has  given  ri.se  to  clasuificatii'ii-i 
into  rarienea  aeonrding  to  the  form  assumed.  Hut  while 
these  different  varieties  vary  somewhat  in  their  clinical 
aspect-,  in  their eanntial  danjnra  and  treatment,  tie 
largely  similar.     For  one  who  has  large  clinical  exper- 

•rith  the  subject,  each  of  the 
-  at  tlie  head  of  i  '"ii  may  serve  to  present  a 

(Uetted  clinical  picture.     Hut  tar  the  student  or  m 

ir  of  moderate  experience   in  dealing  with  corneal 
nleerBj   the  lawiiiliiil    facts  will    be  heal    grasped    b 
genet  i]   nV    iription  of  those  features   which  all  varie- 
ties have  in  ',  with   brief  speoino 
difleienoi 

Symptoms,    Varietiea,    and     Course. — Bappomting 

ulcer  may  start  from  an  injury,  from  an  apparently  simple 

ulcer.  Iron  the  opening  or  a  oomeal  abaoeea,  or  from  the 

sloughing  "i  injured  or  severely  infiltrated  tissue.     It 

Lbe  symptoms  of  simple  ulcer,  but  often  of  greater 

severity  and  mure  ra|>i<l  development.     The  il  or  of  the 

i  (when  wined  dry)  Is  devoid  ■■)'  luster,  ami  is  intil- 

r i --ii--   at    the    margin-    •-   al-..    chnidcd   «-r 

iili  infiltration.     The  utfiltratioa  may  he  gray 

..r  distinctly  yelloW|  the  latl  indicating  a 

teodenoy  to  pes.  (brmatioii  and  rapid  breaking  down  of 

The  direction  in  which  the  infiltration  ii  most  marked 
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i*  that  toward  which  die  nicer  ia  moat  lik<-ly  to  extend. 
h  unchecked,  the  infiltration  ;m<l  disintegration  of  tissue 
may  rapidly  involve  large  porta  of  the  cornea  (sloughing 
ulcer),  may  extend  t"  deeper  layan  of  the  cornea,  leading 
to  |"  i>. >i  ition  (perforating  ulcer] :  may  extend  along 

;il  margin  until  it  forme  ■  complete  girdle  around 
tin-  cornea  (ring  ulcer).  It  may  extend  rapidly  by  an 
opaque  yellow    margin,  Bra)   in  one  direction,  then  in  a 

■  ilv  different  direction,  or  even  it»  an  opposite  dii 

lion,  I'v  -.\  breaking  down  of  the  corneal  tiw n  one 

;  illy  -.villi  i  in.  undermining  of  the    nrfi  a  . 

Inn    ^^  ii I t    n Ii    tendency    t"  penetrate  tli<'  deepei 

layers  and  perforate  1 1 » <-  oofnea  (serpent,  or  oroapuig 
ni'  er)     So  lo  •  ulcer  ha  i  an  opaque,  harplj 

ited,  or  undermined  margin,  and  the  adjoining  ti 
n  iM.iiii  -   devoid   of   vessels,  the    process    M  ea 
\\  hen  iln-  tissne  adjoining  <li<'  nicer  i.->  (bund  clear,  or  ha 
become  distinctly  vascular,  the  i  (tension  of  the  ulcer  ia 
cIk ckiil.     When  the  floor  <>t"  the  ulcer  (after  wiping  ll 

with  :ilis(irl)i'ni  coUon)  ia  f< <l  smooth  and  reflecting  like 

the  surface  of  the  cornea,  the  proceaa  of  repair  ia  airly 
begun. 

Perforation  is  the  groat  danger  «*f  the  corneal  uj< 
being  fbllowed  by  the  moat  disastrous  i  fleets.  No  corneal 
nicer  ran  be  regarded  aa  free  from  this  danger  ao  long  a* 
it  i*  extending  or  i-  opposed  by  inadequate  power  of 
repair.  The  thickness  oil  the  normal  cornea  i.-  naually 
about  I  millimeter,  but  a  cornea  previously  diseased,  or 
even  a  normal  cornea,  may  be  much  thinner  than  this,  so 
tli.it  perforation  mai  occur  when  not  expected*  On  the 
other  hand,  some  forma  of  corneal  ulcer  have  swollen 
margins,  so  that  with  a  depth  aa  greal  aa  the  normal 
thickness  of  the  cornea,  no  perforation  mai  occur. 

The  deepest  layen  of  tht    cornea,  and  particularly  the 

membrani  of  Dei  emet,  usually  resist  the  process  of  dis- 

ii   longer  than   tfa  J  |H.rti..n-.  bo 

that  after  tin*  ulcer  has  rest  bed  them  it ^  further  progress 

Im  checked.     When,  however,  the  floor  of  the  nicer 

ae,  the  thin  layer  of  tisane  forming  it  is  unable  to 
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n  -i.-i  tin-  iiitra-omlur  i.  u-i-m.  and  bmvj  be  found  bule ■• 

in^i   into    tin;   uhvr,  n»ii<it'ulin|;   ilr-    real   depth,    until    the 

thinned  tissue  gives  way.     In  a  few  eases  the  iHmiii- 
tion  extends  quickly  to  the  deeper  layers  of  the 
and  the  whole  thickness  of  the  membrai  ■'.<■>  in  a 

single  aloogh.    After  the  comes  baa  been  perforated  the 
nicer  may  continae  to  extend  until  the  oornea  hat 
destroyed!.     In  other  eases  the  process  of  n-jKiir  i 

the  advantage  over  tin-   |ir<Ki-- .  of  diniiit.^r-.itiim,  .-mil   im 

further  extension  of  tl  an. 

With  perforation  die  contents  of  « !«<■  anterior  chamber 
obi  i|"-.  and  the  iris  and  V  u  are  poshed  forward  against 

oornea.  It'  the  perform!  on  l»- 
in  front  of  it.  the  iris  commonly 
in  lames  adherent  t"  tin  margin, 
and   the  aqueous  Inn  umo- 

latinj;  lirliiml   it.  pusls  -  il    lb) 

into  tin-  opening.    This  condition 
li..\vii  in  I-JL'.  HI.     In  slit—  fili- 
ation its  surface  quickly  becomes 
coatiil  with  plastic  1  which 

undergoes    organization,  and    the 

1  .  a  itli  1 
iris,  forme  the  scar-tissue  thai  re- 
places flu-  pari  uV  i" 3 ed   in  the 
IbrmatioD  01  the  nicer.    (See  <  Sbt> 

.1.1        1:1:1 1  <  l|i:n  il  i.'i.  I 

Willi    the   escape   of    the   •• 
tents  oi'  the  anterior  chambt  (  the 
pupil   strongly  oontrad  thai   the  Iran  is  drawn  in 

front  of  the  jwrfiir.it ion  unless  it  •*•  very  small  and 
quite  central.  In  that  case  the  leu  roaj  be  poshed  for- 
ward and  close  the  opening.  Even  when  tin  perforation 
i- in  front  ol  die  iris,  the  1'n  surface  roaj  come  in  con- 
nect «itli  the  cornea.     I'  then  becomes  the  scat  of  plastic 

exudate,  and  tl pHhelinm  oi  the  capsule  und<  rgoi  -  pro- 

lih  ration,  :>t  l<:i<t,  in  yonng  patients.    The  exudate  cl 
the  opening  in  the  corurs,  allows   tin    reaccnjnulaboa  01 
the  ...il  om  bun  or,  which  pushes  the  lens  bach  from  ins 
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iieal opening, putting  tin   i-xmlati  <-m i-ting  the leas 

and  cornea  upon  thi  stretch,  and  breaking  it  ana  re  estab 
[ishing  the  anterior  chamber.     Tin  "lr.i[_»  npon  the  lena- 
copsule  in  this  process,  with  the  influence  of  the  i  xudate 
remaining  upon  it,  tends  to  establish  a  small  opacity — 
anterioi  polar  cataract  (see  Chap.  \l\'). 

Causes. — To    the  causee  sufficient  to  produce  simple 
ulcer  ol  ili'  cornea,  are  always  added  for  the  production 
ippurating  ulcer,  local  infection  and  insufficient  re- 
sisting powei    on  thi    part  of  the  tissue.     The  infective 

tally  one  of  the  pjn lie  organnuns,  which 

■  'I  fir the  liisoharge  of  d  purulenl  conjunc 

tiviris,  or  tli"  regurgitation  from  a  chronically  inflamed 

lacrimal    no.     <>r  it    may  be  the.pne ooocoue    -*  ■.  I « i « - 1 1 

Bokten    baa   oo cted    with   serpent   ulcer,  tanning  to 

nd  between  the  oornea]   layers;  or  the  uiplobaculus, 
or  the  diphtheria  bacillus,  or  one  of  those  with  (he  pus 

The  ili  I'n  i.  ni  resisting  power  may  be  oauaed  by  pi 
-inv  of  severe  chemoeis,  or  greatly  swollen  lids  upon  the 
pericorneal  vessels  thai  furnish  the  nutritive  supply  of  the 
cornea,     li   may  be  due  to  ii n |«iir<-> I  inn<  i  te  in 

paralysis  of  th<  fifth  nerve,  or  with  herpes  mater.  < ) r  it 
may  be  due  i"  some  specific  poison  acting  upon  the  tissue 
through   iIm    genera  n,  as  in  small-pox,  where 

li  iblc  i"  become  involved  :  or  loan  impaired 
or  debased  nutritive  supply  from  general  disorders  of  the 
Circulation,  or  wasting  disease.  It  may  follow  unnatural 
exposure  of  the  cornea,  and  inability  ot  il»-  IM-  and  tears 
to  keep  il  properly  cleansed,  at  bj  ial  destrui 

of  the  li-l*.  paralysis  of  the  orbicularis  muscle,  or  poshing; 
forward  of  the  eyeball  in  exophthalmic  goiter,  or  orbital 
tumor. 

Diagnotdx — Besides  1 1 1»  •  points  menti  ined 
diagm  limpls  ulcer,  in  every  on   i  ol  corneal   lup- 

puretion  it   niiisi  he  carefully  determined   which  "t  the 
!■  conditions  share  in  causing  the  lesion;  an 

i-rtiiii  by  careful  exami- 
nation whether  t  tn-  infiltration  that  precedes  lux-  of 
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slain*  i«  slill  extending.     II. 

eaa  oolj  Ih-  determined  by  careful  mn  romopk   ad 
culture  examinations  •  •(  i  obtained  from  1 1.. 

■:'  tli<-  dIoi  r. 
Treatment. —  In  the  earlier  stages  tin-  imports 
i.-.  (..  check   the  |  of  the  ulcer.      This   "•!!    bi 

effected  b  ind  by  rli 

ill.-  uli.  i   itself.     Thus,  in  :i  esse,  of  purulent  oonj 

ii    H  ijunrtivitiK  mn-i  I 

ills.     Where  il" 

o  n  the  lacrimal  sec,  the  aw  nm-i  lmv<  llmni 
•  1 1 . •  ni.     \-.i  m  in  .:    tin  h  down  of 

the  cornea)  tissue  i-  due  to  impair nl  "'  nutri- 

tion, Nun'    and     liinnlatii-  must  I"-  resorted  i".     If  die 
aumatic  origin,  it  dmnM  be  llwninglily  I 
i  rl  for  ■■:  ■■  i 
Ii,  ihc-.'  measure  .  however,  .  i  l>e 

taken  not  to  do  injur)  t"  the  comes  itself.  Tim 
nuking  application!  of  silvef  nitrate  lo  the  conjum 
in  a  gonorrheal  ophthalmia,  run-  must  be  taken  not  t" 
■How  il"'  nolntion  i"  come  in  i  niii.ii  i  with  ili>'  cornea. 
Fur  the  same  reason  the  use  of  <"l<l  u  oontraindieated, 
and  hoi  applications  that  will  nuicken  corneal  nutrition 
iin-  to  I"-  favored. 

The  early  treatment  of  the  nicer  itself  in  to  disinfect  it. 
ami  to  prevent  reinfection.     Many  ulcers  do  better  under 
bandage  that  keeps  the  >;■  '  and 

excludes  foreign  matter.     Pari  I   dnst  lodging  on 

the  norm  il  cornea  are  promptly  wiped  awe)  I",  the  mar- 
gin of  the  li<l  :iinl  carried  on  in  the  tears.     Bui  when 

tln-rc  ir>  li.r-  «if  substance,  the  lid-margin  ea •   n  move 

from  the   interior  of  die  uleer  tli>'  particles  which  maj 
lodge  § 1 1 »< •  r i   it.  and  which,  therefore,  remain  to  inci 

itioii  and  rem  w  infection.     The  chief  means  "t'  dia- 
inl'iiinn   i-   tin-   mechanical    removal   of  disinl 
tisBue  bj  curetting,  and  the  destruction  of  ii  by  thi  acl  tal 
cautery.     For  ulcers  that  are    an  iding  at  all  rapidly,  the 
infiltr.iiiini  extending  beyond  them  into  neighboring 
sues,  caustics,  like  silver  nitrate,  >>r  strong  solutions  of 
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uri.'    clilnriil.   li.r.  .•    mil.   slllliri.'iil    |m  nitrating  |M>\Vcr 
tO  he  rlliri'iil 

Tin-  111.1-!  generally  applicable  treatnrant  Is  thorough 
craning.  TfiM  may  I"-  done  v>  i 1 1 ■  a  spud  lor 
tin  removal  of  foreign  Ixniics  or  other  l»lum  instrument 
Chapter  X  I 

This  operation  not  only  removes  moat  of  the  infected 
and  infective  material.  Imt  it  also  quiekoni  the  Bow  of 

lymph  in  the  dire n  of  the  uioer,  tending  still  (brtbei 

i.  limit  infection,  li  moat  !><•  repented  na  often  at  the 
area  of  infiltration  is  found  to  be  extending  j  sometimes 
within  twelve  noun,  anally  within  a  day,  it  repetition 
be  required   ii  all. 

Where  the  oast  can  be  carefalrj  watched  and  the  nicer 

efficiently  ncrapi'll      i-     often    B8    \"   liri'i  v-arv,  tliih  IikkIi    ill 

treatment  is  usually  efficient,  When,  however,  the  ulcer 
Eg  deep,  1 1  n  presniR  Deoeeaary  in  curetting  maj  oatne  the 
rupture  of  the  thinned  cornea;  ami  where  tl»'  patient 
cannot  be  frequently  examined,  '>r  where  his  oontrol  over 
tin1  eye  ii  so  poor  thai  curetting  cannot  be  thorough,  the 
Krtiuil  mvtery  ladiatinetlj  rapenar. 

For  the  canteriaati >l"  an  nicer,  the  corneal  cautery, 

a  probe,  or  a  steel  knitting-needle  maybe  heated  to  white 
beal  in  an  alcohol  flame;  or  t »»«•  galvano-eautery  maj  I  e 
employed  to  loach  and  destroy  all  the  infiltrated  tissue 
'Imp.  XIX).      "I"li«  -  eye  may  then  remain  closed  fin 
r:il   Imiir-.  unle      conjunctival  discharge  needs  b 
removed.    The  slough  left  by  the  cautery  will  in  nuurj 
prevent  the  ••■  >  •■  earl}  recognition  of  extenaoo  of 
tin  disease.     Birl  it'  tl"'  application  baa  been  gufficicntly 
thorough,  subsequent  extension  trill  generally  not  occur. 
I  be  application  of  the  cautery  la  not  in  Itself  very  pain 
ful,  it'  care  is  taken  not  bo  bold  the  beated  metal  close  to 
the  eye,  but  to  touch  the  affected  una  and  then  withdraw 
it ;  and  it*  application  i>  usually  followed  by  consider- 
able relief  from  pain  due  to  (he  ulcer. 

The  removal  of  softened   tiaaue  bj  a  forcible  id 
h  it     "  Mtiscptic  solution,  call  tl  co- 

retting,  baa  been  highly  recommended. 
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W'lieiv  0*hor  meuiH    fail    t"  arrvct    tin    [>i  the 

1 1 1-  ■  r,  ;i  powerful  influence  in  thai  dii  iughl 

into  play  by 

by  relaxing  die  dame  of  the  cornea,  cans*  g o  table 

increase  in  die  stream  of  lymph  |xiss'm£  into  thai  mem* 
bnne  from  it*  nutritnt  \<^.l-, .m<\  allow*  tin-  iVit  ■ 
of  tliir<  fluid  externally,  tendinj  [ly  to  inercaH  Uifl 

resisting  powef  of  the  corneal  tissue  agajniM  i 
of  )■■■  jenii  organisms.  The  anterior  chambei 
opt  ned  by  a  broad  needle  or  the  point  of  rad  'knife, 

ted  near  it-  lover  margin,  and  then  twisted  in  tbi 
wound,  sufficiently  to  alio*  tfa  ita  to  drain  a 

Or  it  may  be  opened  bj   what   it  called  die 
which   must  nd  dirough   I 

the  oloer  from  the  sound  dame me  side  to  die  Hound 

dasue  on  '!"■  other  side, 

<  Opening  the  anterior  bharober  may  alee  be  indioaled 

to  relieve  die  iemi f  tin-  6  rm  the  floor  of  t 

deep  ulcer  seems  to  be  on  the  point  of  bunting.    The 

rratfve  inehnon  is  likely  to  I •  * -. » 1  without  ndl 
iris,  which  would  almoBl  ccrtaioly  oecnr  mould  the 
ulcer  be  allowed  to  perforate.  It  ma)  be  necessary  to 
reopen  the  incision  on  successive  days  ■. v  i 1 1  ■  ;i  pnilx-  to 
noun  the  fhl!  benefll  of  diis  measure,  \t\  r  opening 
tin-  anterior  chamber,  u  after  perforation  by  the  corneal 
ulcer,  tli"  extension  of  t  1  «•  ■  disease  i-  generally  checked 
and  recovery  begins. 

As   -i   loi-:il   application  Chandler   and    Bisley   have 
teeendy  recommended  :i  10  per  cent,  ointment  of  ce 
reap,  both  to  relieve  pain  and  favorably  Influence  the 
sourse  of  tli  n.  1 1. ■: : ■•.  ha    claims  I  the  arm 

benefits  from  then  nt.  sola 

don  offormaldi  hyd  it  sometimes  beneficial ;  bnt  it  causes 
pain  which eooaiu  "ill  not  prevent.     ktropin,and  • 
times  eserin,  an  of  value  in  n  lii  wing  pain  and  improv- 
ing tli..'  eironladon. 

In  the  waj  of  general  treatment,  rest  in  bed  ia  often 
of  pn-nt  import  ma  \  inndance  of  nutritious  n'-cl  i.- 
usually  indicated,  and  in  a  lie  Bjdmnlanta 
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prove  of  value.     These  must,  however,  be  used  with 

:i  caution  and  their  effect  watched,  Foi    aleohol 
•-•us    die   n  listing  power  "t"  tin-  eornenl    tissue  tu  the 

noti f  pyogenic  bacteria.      V   remedy  which  seams  t" 

fie  corneal  resist: •  is  tincture  of  the  chlorid 

of  iron,  givcu  in   mtiier  large  doMe.     Qninin   ie  : t ( ?-* • 

in  tonk   doses, i   two  grains  three  tunes  a 

Pain  may   be  relieved  by  i phin,  aoetanilid  or 

hot  applications.     The  local  or  io  use  of  andpnen- 

nooooccic  ■>!    ttreptocoi  ins  boa  been  credited  with 

oi  'I  effects,  bul  ■•  rum  r i ■  - : ■  1 1 ■  i •  - 1 1 1  cannot  be  relied  on. 

When  the  extension  of  the  ulcer  has  beenoheoked 
an<l  healing  eommenoed,  the  local  treetmenl  should  eon 
in  atropin,  and  oh  anliness  and  real  of  the  parts,  with 
the  continuanoi  of  such  treatment  of  the  conjunctiva 

ll'V. 

When  perforation  has  ooeurred  with  prolapse  of  the 

iris,  if  the  ulcer  !><.■  small  and  Hie  cornea   in  favorable 

condition,  it    maj    be  well  t"  excise  promptly  the  pro- 

brudin  usually    under  general   anesthesia.     The 

prolapsi     may    Brat    be    seised    with    the    forceps,    and 

ewhal   dragged,  first    in  one  direction  and   then  in 

another,  until  ii  I-  probable  that  the  adhesions  between 

the.  curnea  :iml  tin   in-  :itv  I. r<. km  up.     Then  while  the 

iris  is  still  'in  tlie  stri  toh  the  prolapse  i-  t<>  I"-  ent  a 

rgin  of  the  nicer  aa  possible!  i  ithi  i 

;   I",  transfixing  it  with  a  eataraot-knife  and 

shaving  it  off  clcst  to  the  cornea.     If  the  operation  baa 

been  snoot  ssful,  il u<  edges  of  the  iris  "ill  be  at  once 

retracted  into  the  anterior  chamber  and  away  from  the 

margin  of  ih mesl   perforation.     It   the  neighbi 

cornea  be  much  infiltrated,  or  if  1 1 1- ■  prolapse  be  very 
targe,  or  of  more  than  on<  day's  atanding,  it  is  better  to 
•  ii   alone.      It'  later  the  akatrix   shows  :i  decided 
tendency    to  bulging,   healing  may    be    I 

ened   and    made  tory    by  n    ol    the 

described    in    Chap.   XIXi  at  a  later   pe- 
riod.    Tb  dta  of  corn  al   ulc 

will  be  i  "ii -i  I  Med  undei  op  »ca. 
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Special  Forms  of  Corneal  Ulcer. — In  old  people 
with  impaired  nutrition,  e  form  of  simple  ulcer,  usually 
situated  i  •  -  - 1  the  margin  of  the  ■  ■  »i-h.-:i.  associated  vsiiii 
conjuncth  it--,  and  often  chronic  --r  subacute,  oanaq 

Million!  marked  hyperemia  of  ili«'  eye  or  other  evi- 
dences of  inflammation.  It  shows  little  tendencj  i<> 
ad,  and  little  tendeno)  i<>  heal  Bpontaneooslv  ;  but 
under  the  propel  treatment,  (he  instillation  of  a  weak 
golutii  n  >i  ■  'mi  and  bathing  the  eye  twice  dail; 
oftener,  «iili  v<r\  hot  water, and  in  sonn  eat  witn  the 
mw  ol  'a  protective  dressing,  relief  from  pain,  and  he 
ar«-  promptly  secured. 

Mulnrini  uloer  is  oommon  111  patients  whohavt  roI 
fered   from   malarial  disease.     It  is  marked  by  slight 
tendency  •«•  extension,  much  pain,  and  complete  n  -i  I 
anoa  to  local  treatment  anli  --  accompanied  by  1 1 •■•  -  internal 
iiseofauinin  with  or  without  iron  and  arsenic.    Thei 
is  branching  in  form  }  and  the  part  of  the  cornea  on  "lii<'li 
n  i~  situated  is  often  quite  insensitive  to  b  uch     The  in- 
filtration i- I>r.it' .  and  gray  in  color;  and  the  pericor- 
neal redness  commonly  severe. 

Herpetic  ulcer,  described  by  Horner,  occurs  with 
herpes  of  the  lids  and  other  parts  of  the  nee,  ">  ooonec- 
^\  i i  li  febrile  diseases,  especially  of  the  air-passages, 
as  pharj  DiaitiSj  bronchitis,  pneumonia,  etc.  \<  begins  with 
small  vesicle*  on  the  cornea,  severe  pain,  photophobia  and 
lacrimal  i'n.    The  vesicles  are  very  small,  but  may  run 

ther  and    form    linear  ulcers  »i   considerable 
Healing  depends  on  the  general  nutrition  of  the  pati 
but  is  usually  prompt.    The  treatment  Is  thaufbrsu 
oorneal  nicer. 

Dendritic  or  mycotic  ulcer  is  named  IVom  il  branch- 
ing form,  <t  from  it.-  supposed  depi  ndence  upon  a  special 
mnn-o-organism.  It  is  attended  with  marked  photopho- 
bin,    lairitnatiim,    and    tlie    lr.  i»  i-:ni  i    of    I  [I 

should  l«'  treated  by  thorough  scraping,  or  by  toucl 
each  |Kirt  of  it  lightly  with  the  galvano-cautery, 

Bullous  kerati-  '■■■  ben  the  notrition  of  the  aye 

baa  been  damaged  by  pt   .  iont  disease,  especially  in  COB- 
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ion   with   chronic   iriiliN-vrlitis  >.r  •_■  t:iu<-<inm.      It   al  <> 

occurs  after  trauinatisms  causing  exti  d  tbraaSoos. 

bs  either  small  "i"  large  Form  on  the  surface  of  the 

cornea,  with  pain,  hyperemia]  and  otliar  sympl a  of 

infiltration,  The  blebs  rupture  leaving  abrasions  or 
deeper  ulcers.    They  tend  t"  recur  again  and  again.    Hie 

treatment  i -i-i-  in  Btropin  and  li"i  applications  locally, 

wkIi  avoidance  of  irritants,  and  a  general  tonic  treatment 
including  quinin  and  iron.  Ami  in  case  of  traumatic 
origin,  careful   protection   of  die  eye  during  healing.     It 

•ury  t"  nuick-ati'  the  eye  if  blind,  on  see it 

of  the  repetition  of  the  attacks, 

Filamentous  keratitis  <!•  situates  :i  group  of  Bases  in 
which    iVoin  I    uIcit  or   wound-surface    minute 

threads  of         i    or  Sbrin  are  bund  hanging. 

Keratomalacia  is  an  extiuisisv  -ott-ni n^  ami  slouching 

of  the  cornea,  occurring  in  petit  nis  very  poorly  nourished, 
fter  acute  or  ofarome  wasting  disease,  and  especially  in 
The  treatment  must  bo  addressed  to  the  genera] 
condition,  anil  the  eye  guarded  from  irritants. 

Neuropathic  or  neuroparalytic  keratitis  incurs  after 
disease  of  the   ophthalmic   branon   of  tos   fifth   nerve, 

or  its  i Isi.     The  affection  seems  In  !»•  parti)   trophic 

ami    partly    traumatic   in   character.     Ulceranon    often 

urs,  but  i-  not  extensive  if  the  nicer  be  guarded  from 

8 ■  opacity   of  the  comes  usually   aooom 

paniee  it.  1'ln-  fbnn  of  uloer  is  to  be  recognised  particu- 
larly by  testing  th  lility  of  the  oornea,  or  limlin^ 
otlior  eviden  *  of  disease  of  ins  nerve.  It  is  to  !*•  treated 
bj  closure  of  the  sy<  under  a  protective  banda^i .  the  in 
saltation  of  atropin,  or  s  weah  solution  of  ■  -  tin.  <  l-unli- 
n         od  <  H'  inl  .  ■.  oidanoi  of  fa  ritanf  -  aeui  must 

r  J    ret  b  or  Ion  pur,  until 
tin-  resisting  power  of  the  oornea  b  «  iblished. 

dcatructi f  the  Oasserian  ganglion,  tli>- . I i -■  :i -«■ 

may  be  prevented  bj  keeping  theeye closed  and  oarefully 
protected  for  several  wees 

Horpos*  zoeter,  Occurring  IB  the  'li-trilniti.ni  of  the 
ophtlialmic  branch  of  the  f  1 1\  1  ■  nerve,  and  particularly  if 
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\r  Icles  oeour  on  the  side,  of  the  no  o,  is  liable  to  be 
.!.•■  i.iu|i:iiiiod  or  followed  by  the  involvement  of  th< 
neat,  In  boom  cases  ■  vesicle  Tortus  on  the  cornea,  leading 
to  ulceration  and  subgoqucnt  opacity,  In  other  cases  the 
i Min.  .1!  ■lull  •  ••-  resemble  those  of  aeuropatbic  la  ratitis, 
Tne  deeper  structures  of  the  eye  may  be  involved  and 
the   eight  entirely  lost.     In  most  t  is  perma- 

nently  damaged    by    resulting    opacity.     The  neuralgic 

|>:iin    whieli   attends    flic    ill   1.1  ,     m;i\     last    long    nil'  t  thfl 
iB-.il  iiisr.'iM-  h:i--  nm  \\<  course. 

Phlyctenular    Keratitis    {8a  W<>, 

Strumous    Ophthalmia,    bwmphatie   Ktratiiu,  rheaa 

■  :,   A',  ratitut).-   -This  da  isentislly 

the  same  1-  phlyctenular  conjunctivitis  (aee  |>.  261 1.  phlyo- 
1.  n  1  ill-  occurring  on  the  cornea  instead  of  at  thelimbus,oi 
upon  other  portiom  of  the  conjunctiva.    The  conjunct! 
in, 11.   or  1,  •    involved  In  all  1  asos,  but  ii"  ■  wily 

in es  obstinate,  severely   painfuLand   dangorou 

sight,  when  the  cornea  is  affected.     'II <iiose 

ot'  phlyctenular  conjunctivitis. 

Symptoms  and  Course. — The  first  perceptible  lesion 

of  tin-  oornea  is  an  elevation  of  'I pithclium  it  lome 

point  by  an  aooomnlation  •  •)  a  seroui  fluid  beneath  it. 
Tlii-  i.-  the  oornea]  phlyctenule.  aftehell  has  recently 
found  thai  it  is  essentially  a  lesion  of  reaction  against 
iiiiri',,-ur-:iiii-iu-.  espociallj  die  staph)  loooccus,  "  1~ J »« -  epi- 
thelium oovering  it  quickly  gtvoi  way,  'In-  fluid 
and  a  small  appo  Ij  oircnhtr  ulcer  i-  left    This 

occurrence  is  attended  with  pain,  photophobia  and  <  ■ 
sivr  laoriniatiini ;  ami  there  is  hyperemia  of  the  ocolar 
conjunctiva  and  of  some  portions,  I  tin-  pel 

itcal  vessels.    The  photophobia  i.-.  generally  even  more 
marked  than  with    phlyctenular  conjmtctivitia.     <> 
two  or  three  or  more  phlyotennlt  -  occur  together, or  they 
follow  each  other  in  enrich  succession.    Usually  the 
ulcer  formo<l  heal.*  rapidly,  leaving  a  alight  nebula  and 

- irregularity  of  uh   •■ eal  nirnioe.    lint  in  more 

ir  after  repeated  attacks,  the  healing  i-  slow, 
i rii  1  :■  ■- ■■>.-  1  ctend  from  the  umbos  to  the  seal  o» 
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the  uloer,  and  oootunung  Rtom  ulooi  *>•  nicer  may  form 
a  leash  stretching  in  Mi,  center  of  the  cornea,  or  beyond 
it.  Tin-  disease  Bhowit  .1  strong  tendency  to  relapse,  and 
with  mivi-i.  .  :i,,  rati  nation  of  thi  eye  to  nor- 

111.1I  daring  the  intervals  becon  complete;  until  il 

remains  continuously  bypcremto,  with  n  clouded  and 
,'ni.ir  cornea. 

Trontraont. — The  general  lines  of  treatment  indicated 
for  phlyctenular  conjunctivitis,  rousi  I"-  followed  «iili 
mors  oars  and  constancy  when  tho  cornea  becomes  In- 
volved ;  and  i"  addition  sjxfclal  measures  most  be  adopted 
for  the  keratitis.    The  irritability  of  tin  nd  dread 

exposure  i"  the  light  and  air,  cau  e  1  In  1  blld  to  burj 

In  ■   bniiilki  tvli'n  I    in-  ;,   [villnv,    1  1    ,,i     nl 

posuro  of  ti„  in.    This  i-  pat  tit  ularly  unfortunate,  since  it 

I.'iid  ■      - 1  !•  >li;_'l_.      I  il.'    :itli|     1  Milium.'    ill''    <li" 

Indeed,  if  In  any  case  free  exposure  of  the  eyea  u<  lijrht 
and  :ii  t-  can  !»■  maintained,  iln-  chit  of  the  eyes,  exoep 
I,,  removal  of  opacities  and  irregnlar  astigmatism,  i-  oat 
lis  difficult.    'I'll'  .'    irritability  is  l»-i  met 

by  instillati tt  ;i  mydriatic,  preferably  atropin.     A 

|M>wcrfiil  aid  in  this  in  the  regular  application  of  t li.- 
solution  of  tannin  in  glycerin  to  the  inner  surface  of  the 

lids,  once  everj  i' r  three  1  id  the  diffusion  of 

ointment  of  the  yellow  oxid  <>t   mercury,  in  tbt  ! 
tival  sac  ovary  night.     In  addition, dark  g  nihl 

In.' wurn  to  protect  the  eyes  from  tho  light,  and  to  prevent 
tin-  onostanj  application  of  a  bandkerehii  1  to  them,  while 
permitting  tin-  air  to  circulate  about  them. 

The  small  fissures  which  form  En  the  akin  of  the  li'ln 
near  tin-  outer  canthus,  should  In-  touched  from  thm 
time  with  a  soluti  Bver  nitrate,  and  the  skin  care 

fully  dried  and  protected  with  leum  pret 

tion.   Where  photopbol  j  great  the  sudden  prong- 

ing of  the  Ewe  in  ice-cold  water  baa  been  practiced  with 
rarely  new  nary. 

During  the  stage  of  ulceration,  the  treatment  of  simple 

of  the  cornea  must  \»-  followed,  and  caro  taken  t.> 

goard  against  infection.    11  the  ulcer  beoomea  chronic 
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ami  vessels  extend  cut  to  it  from  llw  corneal  margin,  it 

should  bo  saraped  or  lightly  I ii"l  «iiii   ill-1  actual 

cautery.     Pot  the  treatment  of  resulting  opaeitii 
< i|i:i.  in.      .1  the  I  "•  "in.  :i . 

Projrnooin. — Phlyctenular  keratitis  ran  ly  causes  sbso- 
Into blindness ;  but  when  uegl  oted,il  Bible  for 

many  am  of  life-long  impairment  of  vision.    Promptly 
treated, each  Impairment  can  almost  always  beprevented. 

Abscess  of  the  Cornea,  Hypopyon  and  Onyx. — 

When  ill..-  prOOBM  of  -n|i|nn  iMkii  lit   Bret  affects  Q  limited 

portion  of  ill"  deeper  tissue  of  the  i  ■  results. 

It  iiimv  fellow  1 1. 1 1 1  ii  lit  i  - 111. .  .i-  be  socondsry  to  suppura- 
tion in  other  parte  of  aha  «ye.  fosyniptonu  are,  id  the 
main,  those  of  suppurating  uhserof  the  eoroea,  which  it 
tend  •  i"  b©  ome  by  I  he  breaking  down  of  the  more  aupor- 

Boial  layers  of  thi ■nea,     It  is  usually  attended  «itli 

Bevere  pericorneal  hyperemia  end  great  pain.  In  some 
rases  the  conjunctive  becomes  chemotio  and  (In-  lid*  edo« 
in:ii..iis.  The  symptoms  increase  in  severity  with  the 
extension  of  the  abscess  until  it  opens,  usually  upon  the 
corneal  surface;  after  which  it  raiu  the  course  ..i  >  sup 
puretiog  ulcer,  It  must  !><■  distinguisiiod  front  a  plastic 
deposit  "i*  a  cicatrix  in  the  cornea  chiefly  by  its  color 
ami  tin    history  of  the  case. 

Hypopyon  i-  the  accumulation  of  pus  In  the  anterior 
ohamber.  It  maj  depend  upon  absce  nr  suppurating 
nicer  of  the  cornea;  or  upon   suppurative  disease  of 


1 1    '••'    •    r...... ....'. .  "ii Uic upper tetnponl  luadnol  iiMi  trjrpaur n 

nlllUlh.'  lOW.  r  OTIC  ll.ir  1  I  '  I'm    il.l'rii.r  i-lldl. 

the   iris  or  deeper  portione  of  the  eye      It    i     iltui 

tniteil    in    Fijj.    92,      A    considerable   ■ ml    of    pus 

in  iy  \nvi*  tbr.nij:li   ibc  anterior  ohamber  withont   any 
ble  accumulation.   Only  when  the  amounl  poured  into 
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ill.   aqueous  In i mi t  is  too  hi  ii  to  '-:•.]•■  promptly,  01 

when  the  ' ii'  ii  i  'i  tin  '    -inii  u  i"  I'l''  '■  i  hi 

n    i  capo,  dot     ir. opj <>ii  develop.     Because  boom  pus  k 

■J  way  a  punting  In  mi  iIk-  .Imnil  •i-r,  nml  the  liy|Hi|ivnn 
represent!   unl)  n  certain  residue  or  excess,  il  ma}  irarj 

ii;.  in  :u ii,  being  al  one  lime  barely  perceptible, 

.iii-i  -i  lev  I"  in-  later  Suing  a  largi  portion  of  the  ohsm- 
ban     Ii  oppc  fellowl      irraa   behind  the  cornea, 

with  a  curved  lower  horder  corresponding  to  thai  of  the 
ibei  and  a  borizonta]  upper  margin.  Often 
ii  ir-  promptly  ili.-pliici-d  ami  its  u|.|m  r  margin  i  banged  by 
i  change  in  the  position  of  the  eye.  Bui  il  it  contains  ■ 
considerable  proportion  of  pi  istio  material  its  Ibrm  may 
alter  quite  (low  y  . 

Onyx  i>  an  accumulation  of  pug  in  the  cornea 

the  layers  of  the  fer lorneal  tissue.     Ii  ooooraol  the 

lower  portion  of  the  cornea,  by  gravitation  of  pus  from 
.1  suppurating  nicer  ot  abscess.  It  i«  bounded  above  by 
an  approximately  horizontal  line,  and  is  lees  likely  than 
hypopyon  to  change  shape  or  position  with  movemerrl  of 
the  eyes. 

Treatment. — Like  other  pui  cumulati the 

above  should  I"'  treated  by  free  evacuation  and  drainage. 
When  hypopyon  is  slight,  it"  there  be  no  other  indications 
for  opening  i In-  anterior  chamber,  ii  may  be  hsfl  undis- 
turbed, with  onvx,  if  al  all  con  ridcrablc  in  amount,  il  i 
r  to  incise  the  cornea  deeply  enough  to  allow  the  escape 
of  the  accumulation.  Tnecorncal  tti  ue  maj  not  al  Brsl 
be appreoiablj  Involved;  but  to  alio*  it  t<>  soak  in  the 

piiriili-nl     ari'iiiiinlalioii,    mi^ht    convert     it     into    an    ah 

Corneal  ubsccss  should  always  be  promptly  and 

freely  opened.     It  never  nnderg i  complete  n  solution  ; 

ami  usually  ii  continues  to  extend  until  it  secures  a  free 
exit     I'sually  either  a  crucial  incision  should  be  made, 
or  the  tissue  of  the  cornea  superficial  to  the  abscesi  en 
tirely  cut  away,  and  thi  rity  thorough!)  saraped. 

ubsoqucntly  to beeaoteriied, it  maybe  I" 
to  in-i  freely  op  n  it.    after  i1  has  been  opened,  it  should 
lie  treated  as  any  other  suppurating  nicer. 
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NONHJLCeRATIVB  KERATITIS. 

Interstitial   Keratitis   <V  EKtfoj 

-In  many  cases  innan 
lion  of  the  cornea  shows  no  tendency    t«  ••an*'  law  of 

■ubsta ."i   -ii|ii.iii  ii.mii  ;  bat  jgoes  on  to  the  deposit  of 

new  material  causing  opacity,  with  often  the  <  xtension  of 
blood-vessels  iota  toe  cornea.  All  such  oases  properly 
belong  under  the.  head  of  Interstitial  Keratitis,  wo 
sltarp  line  of  distinction  »  parab  -  (hi  bg  from  oilier  tonus 
of  ki  i  In  superficial  vascular  keratitis,  the  resaela 

and  the  exudation  may  often  bt   seen  u<  invade  thetrne 
eoroeal  tissue.    'I  If  invasion  it  even  more  common  and 
more  marked  in  pannus.     And  corneal  oleeratii 
lly  Dccur  in  the  course  of  typical  interstitial  ken 
Causes. — Under  mterstitial  keratitis  are  included  i 
doe  I"  many  causes.     Keratitis  attending  herpes  roster, 
or  RAh-nerve  paralysis  maj  be  hugely  of  t  S  *  *  -^  character. 
Aril  named  as  its  most  important  variety  lymphatic  or 
scrofulous  keratins.      Bui    Hutchinson's  description   of 
interstitial    keratitis  dui    to  hereditary  syphilis,   i 
nil-  iukI  lit-.  ••<  many  eases,  dial  it  is  best  taken  at  the 

tyi f  the  disease,  with  which  other  varieties  maj   be 

iparcd.     Ev<  ii  -''li'  It  &  wjth  bored 

iok   may  Ik-  excited   by   unite  illness, 
rneumsti  exposure  t"   local   irri 

othei  unhealthy  influences ;  and  rel  id  recurrences 

,!,  I      [ntentitial  keratitis  may  arise 

late  in  tl  of  Bcquired  syphilis. 

SymptomK   and   Course. — Tin-    «li^'  M    With 

irritability  of  the  eyes,  photophobia,  |  redness, 

and  interferon  «n;  which,  al  lir>i  rery  sjJi 

iiK-i.  daj  today  until  they  become  intense. 

i|„  -•,  mptoms  in  from  some  pari  oi  ihi 

neal  margin,  moel  frequentiy  above  «»r  below,  .1  I 
mass  of  fine  Iihi[k-iI  v — I-  begin    lo  encroach    on  the 

.  ■ I'm  n   '!'    surr di  I  ■  the 

peculiar  yellowwb-red  or  salmon  color. 
1   a  magnifier  demonstrates   thai    lbs 
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iiy  ftltd  VCSSclsarO   in   th>'   depth  of  tin    GOTOCS       At 

tin-  nunc  time,  ii.>- 1  hangee  beneath  it  render  the  corneal 

i,  i  tot  quite  irregular. 

Tli'  of  the  cornea  may  lottraao  until  thoiris 

and  pupil  arc  quite  bidden,  and  the  patient  practically 

blind!    Somoti i  before  this,  utd  often  after  the  oomen 

has  I'lrar-'il  up  afpiin,  tin-  iii>  ii>. i;.  i"  seen  to  i»'  bound 
down  by  pn  I  of  gnat  r  o    V      oxti  nt. 

In  a  t'-.v  i;isi'<.  .|i|m-il-  in  llic  ant.  -rinr  rliatnl"  r  alwi  eitUSC 

extensive  interior  synechia,  without  there  having  boon 

pertb ration  ..i    tin-  i-nruwi.     Sometimes  one  eye  is 

efieoted  before  the  othei   or  more  severely  aft*eoted  than 

tii-   other;  but  usually  i >«  »t  1 1  are  involved,    The  cornea 

nay   resemble  gt I  gloss,  or  tin-  deposits  In  certain 

parts  may  be  completely  opaque.    Sometimes  they  an 
dense  and  yellow  as  to  took  like  oorneal  absneosj   and 
if  attended  by  deoided  swelling1,  may  properly  be 
aamaana  of  the  oornea. 

After  a  tinii',  wliicli  varii-s  from  a  few  weeks  to  anuvj 
month-,  the  oorneal  opaait)  begins  to  grow  less  a\ 
This  is  first  noticed  mar  the  margin  of  Hit   eornea,  the 
oenter  remaining  olonded  longest     But  si  length  the  een 

tp.il  cloud  gets  thinner,  ami    tin'   corm-al    vessel.-,  diminish 

in  size  ami  grow  less  numerous.  Borne  of  the  vet 
however,  often  remain  and  may  be  discovered  with  B 
magniii' i  rears  afterward,  or  throughout  1  i t V - _  Usually 
the  em  in  a  l»'i-uiiirs  ,-'iin|i:ii-.itively  rloar  agoin,  but  almost 
always  shows  some  haziness  by  obltqut  illumination, 
and  causes  markei I  irregular  astigmatism  «itli  eorrespond- 
injr  permanent  impairment  <•!'  vision.      In  man;. 

when  carefully  treated  throughout,  the  iri-  i-.  left 
bound  down  by  synechias.  Often,  t'«'.  the  ophthsl- 
moso  p  ■•  iows  that  the  inflammation  bos  involved  other 
parts  of  the  uveal  tnel :  and  patches  of  ehoriodol 
atrophy,  and  pigment  changes  remain  as  permanent 
records  of  the  attack.  Interstitial  keratitis  oo  un  chiefly 
inf.  :  ii'.'.  M  in  ted  twenty.     Its  duration 

is   from     i    few   weeks   to  two  or   three  years;  and 

clearing  of  tin  may  continue  i  w  it  I  'iigcr. 
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Varieties. — When  not  duo  !•>  Inherited  syphilis, 

me    ill   apt    In    run   a  ii  ^>  in. 

of  unprovetncul  ii. a\  alternate  with 
cornet  I    i  It  d  I  lar,  the  vessels  ■  !••  not  rw 

Hu«rli  ■  ikI  the  opacity  is  low  likt  I 

Ih-  evenly  distributed.    When  due  to  scrofula,  then 

i|.i  i.i  l»i-  ulceration. 

In  i  i'  ■  m      .  •'  •  I I  ••!  opacity  i-  limited  i"  ■■>  oer- 

'  mi  pari  .if  tli.  •  ■  ially  the  Denier, and  bnl  lew 

if  niiy  oornpftl  veagole develop  (cm  ttmi  •.  tbrd  nijVi 

III-    iv,,,,.,.  ,. 

a-iiniili\,  in  eonnaotion  »iil>  a  focus  of  aeleritia 

situated  mar  tin  corneal  margin,  ■  Munowhat  triangular 
!\  will  extend  into  the  oornca,  which  to  lone  exn  Hi 

Be       j  nl    a]>|*:  i    ill'   ill.' 

i.     This  I  n  >;•  be  n  pentad  t  pai     "i 

tin- 1 •  irgin,    lii-  -'.ill' 'i  •'(/!.«.   in  mre 

co*1*  ill   iil<l   |h..|iI.',  there  Miiiutiiiii .-.  iHx'iirs  a  yellowixli 

iii.ui  at  the  margin  of  the  cornea,  «itli  symptoms  of 

Inflammation  whioh  later  subside.    The  vessels  of  the 

limbua  extend  in  over  it,  the  opacity  beeomea  gray,  and 

biee  mi  nili-,  except  thai  no  dear 

tiswn-  *-|wr.»t<'s  it  from  the  corneal  margin.   Thwii  called 

DiacrnoeiH. —  Int.  r-i  <titi<  i<  recognised  b)  the 

button    ol   tha  on  icily  in  the  cornea,   its 

depth,  and  tin-  form  ami  utuaUon  of  the  v«  eh.     rhe 

I-  arc  arranged  in  fine  npjin  »x  im.-itt-l  \  |*n  - « 1 1  •  - 1  l.«-(>.-i, 

which  mi'  IVcm  the  decperpoi  the  corneal 

Thai  i-  illustrated  in  na. 93,in  which  .1  r 
tin-  vi --.  I-  in  interstitial  keratitis,  /•'  those  •>!  nhlyetenn 
in-  keratitis,  ami  C  Ihi  -    i  I  pannu  .     In  those   latter 
forms  of  vasenlur  keratitis,  th<  Btarl   from  <"i>- 

jnin-tival  vessels  ami  in  in  nomberand  diminish  in 

inching  off  from  main  true 
Tlir    pericorneal    redoes    b    usually  nnmistali 
the   height    ..("  the  attack,  alUiough  there   may  be,  in 
aililitii.u,  some  ronjunctivsl    hyperemia.      Ai    an  earh 
stage  the  diugiHMin  «ill   l»-  grtatlj   aided  bj   otlier 
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dei i     Inherited    nyphilis,    especiallji    the    sonken 

liriil^.-   ni'   iln-    nos*       ears    :il i     tin     angles  of    the 

iiiiuiili,   .in. I    iii.     ffulehinwn  Utth.     Tin.  characteristic 

.1. ■iiii-iiiiiii-.-  ..i  i In    teeth  consist   in  the  notching  "I  the 

us,  ami  tin-  |M'g  sIili]h-  ami  «li  luiriit   iIi'mIii|>- 


■  ••••ii i  .  artooj 

tonal     .i,  Intrnuttal    H.  I'll  I  cli  "ii"-;  C,  ft 

In.  Jil     ni      the    lah-ral      iii.'I- -r-,        'II.--  r     IK     fthoWfl     m 

94. 

These  deform  i tin  are  only  exhibited  hy  the  permanent 

teeth.     The  milk  teeth  era  generally  j»oor,  decaying  often 

down  in  the  eums  before  they  nre  replaced.     Any  marked 

rmitv  of  the  permanent   incisors,  especially  if  they 

moil  mi  that  they  do  not   fill  the  jaw,  but   stand 

separately  "iili  gum  showing  between,  may  be  due  to 

inherited  syphilis,     But  as  Harrison  Allen  pointed  out, 

considerable  disturbances   in    the   development  of   the 


WR3Q 

I      lluKhliiK.il  I 

i.-i  iii  an  al "  caused  In    the  exanthemata  of  child! I, 

rains   when    the  crown   of  the  tooth  i-  developing. 
•i   tin  teeth  Is  present  in  half  *  1 1«- 
of  inn  r-iiiial   Keratitis      The  history  of  still-births,   or 
repeated  mi  ■■■  in  ago  before  'In  birth  of  the  patient,  also 
strongly  to  inherited  syphilis. 


riT/s, 


After  the  k<  imtitu  Iim  ran  if    oonr  e,  th<   exhrteo  ■•■  of 

synechias,  or  patches  "t'  choroidal  atrophy  nod  pig nl 

ohsngi  ite  tht   nature  of  the  disease  thai  tin 

il ornea  defective.     The  same  evidenot  n  may  mW  a 

strong  probability  of  intrauterine  interstitial    kemtiti  , 
causing  genii  >l  op*  ity  of  the  comes. 

1 1 11  ] •  i i i.  •  1   hearing  due   i"  lesions  of  the  internal  ear 
often  coming  on.  or  growing  worse  at  the  thne  < > i "  the 
:  i  .  also  imlirui.-.-  sypliilia 

Treatment.  -Tlir  local  treatment  should  include  the 
instillation  of  ■  solution  of  atropin,  so  Ion 

< liiiin-.s   any    |i"rir<n'iical    ivlm       :     in<l     >  I  '•  :  ■■;  ar>l 

until  the  i  e  to  be  undulj  irritable.    The  strength 

of  the  solution  and  the  frcquenoj   of  thi  tions 

should  be  sufficient  to  keep  1 1 » -  -  pupil  well  dilated;  or  if 

this  oonnoi  !»•  accomplished,  as  nnoh  atropin  i 

instilled  as  oan  !"•  used  without  causing  -•>  nous  general 

symptoms   of  mydriatic    intoxication.      Atropin    i- 
prpferred  to  otlu-i  ny.lriiitk-H   bocatue  its  action  i* 

more   persistent,   and   it   is  lean  likely  to  cause  gen 

nptoms. 

The  action  of  the  atropin  nay  be  sided,  and  pain  din 
isbed  by  bathing  the  ■  :■■  -.  for  three  to  five  minutes  b 

instillation  of  she  drug,  with   very  hoi   water.     If 
the  hyper  grcatj a  decided  beneficial  influence 

i^  exerted  by  abstracting  an  ounce  or  more  of  blood  (rum 
the  temple  with  the  artificial  leech.  This  should  be  done 
in  the  evening  when  it  will  have  most  influence  in  pro* 
curing  sleep  Dark  glasses  should  be  worn  to  lessen  the 
photophobia.  Subconjunctival  injections  ol  mercuric 
'ill  have  been  tried,  but  art-  of  doubtful  value,  All 
other  local  treatment  should  be  avoided  during  the  earlier 

\  -j  i  ingent  and  irritant  applic  itiori » are 
When  'ii"  byp  remui   is  almi  <A  gone,  the  ointment   ol 
yeHo1  i  mercury  may  be  used  to  hasten  the  olcar» 

up  nl'  tin     |i  i  i:v ;  ami  other  tneasnies  lor  the  same 
purpose  will  Ih'  indicated  later  (see  p.  '■'■' 

The  constitutional  treatment  is  very  important     This 
kIuhiIiI  include  a  general  tonie  a,  and  tor  a  case 
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■  ■.in-  •■<:  bj  j  phUn  h  long-continued  ooune of  morourj  in 
in  derate  doses,  Theehild  should  have  plenty  of  sleep; 
a  carefully  regulated  Dtitritioui  diety  avoiding  tea,  eofl'cc, 
and  sweets;  regular  oold  bathing  j  and  oub-of-doot  life, 

swaj  i' lust   hi'I  smoke,  if  possible.    Syrup  of  iodid 

of  iron,  syrup  of  hydriodio  acid,  or  tincture  of  the  ohlorid 
of  iron  maj  bo  given.  Cod-liver  nil  is  sometime*  very 
valuable,  The  mercurial  course  may  begin  whh  aalomol, 
nun!  the  bowels  are  decidedh  acted  upon,  and  then  be 
changed  to  innnctions  with  a  drachm  of  marourial 
ointment  once  daily.  It'  1 1 ••  ■  mouth  becomes  at  all 
affected,  she  mercury  should  be  suspended,  and  po 
rinm    iodid    in    moderate  do  rains)  given  until 

the  mouth  is  welL  Then  the  mercury  may  be  given 
in  smaUer  dose.  After  the  inflammation  has  passed  its 
ln-i-rlit,  tin'  mercurial  may  be  given  in  Bmall  doses 
internally  with  potassium  iodid. 

Prognosis. —  Interstitial    keratitis   ma\  hi-t  (nun  a  few 

weefc  i    mmi-.     Very  few  cases  recover  under  two 

months,  and  the  majority  are  fairly  over  it  within  b  year. 
But  no -in  tell  at  the  outset  how  long  the  particular 

will  ■ liiiiic     It  i-  Hail-  in  tin'  iK'.eiiiiiiiiji  tn  predict 

thai  the  sight  will  get  worse;  and  at  the  height  of  the 
an  sureij  pr ise  that  it  will  greatly  im- 
prove in  the  end.      Wry  lev.  it'nn\  rc.v.r  normal 

in;  but  the  final  opacity  of  the  cornea  may  bi  scai 
distinguishable.     Recurrences  of  the  disease  are  rare;  hut 
they    may    occur    year*    later,   and    generally    leave    the 

nt  with   poorer  vision  than   he  bad  after  the  first 
attack. 

Punctate  keratitis  is  a  term  that  has  been  tpplied 
i"  the  small  points  of  deposit  which  occupy  ■  triangular 
space  mi  the  posterior  surface  of  the  cornea  in  cy< 
and  iridooyclitia  Bui  iti  typical  cases  il  is  imcertain  if 
the  condition  of  the  cornea  has  any  connection  with  their 
formation,  or  does  more  than  furnish  them  a  resting- 
place.  In  some  cases  of  interstitial  keratitis,  the  opacity, 
especially  at  a  I'1  of  the  disease,  consists  chiefly 
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of  points  grouped  in  the.  lower  portion  of  lb* rnea, 

kmii  i  .'■</'(  «y/>Ai  '". 

A  form  of  inflnmin  ition  ■•!•>.-  K  alls  I  loo iroeal  herpes, 
tun  with  iniic  tendency  la  the  formation  of  ulcers  baa 
been  termed  punctata  li  In 

with  wmptoim  inte  catarrhal  conjunctivitis.      Bui 

miiI  'i  r.     Uter,  minuli  bund  seall 

irregularly  overtw  corneal  uirface,! g  leas!  numi 

the  margin. 

Striate  keratitis  oooura  after  injuries  in  tut  Borneo. 
Ii  i.-  characterised  bj  ii-'-  of  rather  fainl  gt  h  opacity, 
that  appear  within  tli-  ii'  lays  aflei   tin    injury, 

Ii    is    most    frequently     icen  afta     i  itaraot    extraction, 

when  the  linea  are  found  perpendicular  tothedlrecl 

of  the  eonx .il  uiourion.     I'  i-  no<  of  si 

unattended  with  other  evidences  ol  corneal  inflam- 
ioDj  and  ultimately  disappearing  in  nil  -:i 
within  .1  week.      It  probably  depends  <<>\  dilatation  of 
lympb*epacc*  from  genera]  disturbance  of  tin-  cornea,  as 
in  tin-  delivery  of  a  full-sised  hard  catai 

Pannus  {traehomatou*  Icial  rascNfa* 

kemtifu)  is  primarily  ■■>  dSseaas  of  tin-  conjunctiva  cover* 
ing  do-  cornea,     lim  since  lite  deeper  layers  of  thi 
become  involved,  and  ii  i-:  attended  with  nil  the. 
optoms  of  keratitis,  ii  is  well   i<>  consider  it  here. 
Causes  and  Varieties. —  The   vascular  opacity  m>ihp- 
times  left  bj  prolonged  phlyctenular  keratitis  baa  been 
called  pennns.     Hut  Ihe  application  of  the  term  i-  bow 
usually  restricted  to  the  conditio!    arising  in  trachoma, 
[f  the  layer  of  hsjy  vascular  tissue  be  tliin  it  ia  pannus 
t  if  it  Ik-  thick  :ui«l  fleshy.  nowius  entasis*. 
Symptoms  and  Course. — Phnnns  does  in 

the  course  of  trachoma,  until  thai  disease  b  well  i 

orked  roughening  i  f  the  bin 
"I*  tin-  lids.      It  occurs  chiefly   in    cases   in  whieh, 
mi'  .ii'  swelling  of  the  liil-.  or  fur  isons,  the 

are  not  kepi  fully  open.     It  relop  rapidly 

«itli  intense  bvperemia,  causing  severe  photophobii 

i<-al    lilinilin.--.  in   a   fi  v.    weeks.     The  patient   may 
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iUte   tin in  in    nielli  ut'  In-  eye    trouble    from   the 

inning  of  the  ponnias,  not  counting  tin-  trichoma 
which  may  have  existed  -i  long  time  previously.  [I  eon- 
gists  in  great  thickening,  vascularity,  and  baxinesB  of  the 
superficial  layers,  of  those  puts  of  the  cornea  nrhich  are 

most  i tiuuously  ii ntacl   with  the  li'l^.     Tin    pari 

in',  i',    .iii'.r.-ii  i-  the  upper  pari  of  the  cornea,  toraotunea 

r  down  a-  the  f-nt'-r.       Ill  BORIC  000 

the  lower  margin  i*  also  Involved.  The  usual  distrlbo- 
tion  of  i in  |.iiinu-  is  shown  in  Fig.  VI.  Sometimes  it  Is 
complicated  with  deep  ulceration  of  the  oom  i 

Abi  of  the  surface  an  In  tn 

it'  the  lid-  are  comparatively  cured,  rendered  smooth  and 
i'fi<-  tViiiii  .K'tivc  iii-ii-:-.  tin-  |iaiiiiii>  disappears,  or  i-< 

reduced  to  n  flight  basinass,  with  a  E  itspk is 

pis.  If.  however,  the  lida  have  been  much  deformed 
Itv  (he  disease,  and  especially  if  they  press  noon  the  oor> 
in- 1  with  permanent  narrowing  of  the  palpebral  fissure, 
tin-  pannna  may  remain  after  toe  traohoma  lias  ceased  to 

Ih-  Ui-tivt'. 

Diagnosis. — The  portion  of  the  cornea  affected,  and 
tin*  condition  of  the  lids  will  distinguish  pernios  from 
pterygium.     The  horizontal  boundary  quite  separate 
rrom  other  I'asoular  opacities  of  il»-  cornea ;  and  a  close 

inspection  of  the  \ tela  diows  their  characteristic  forma 

li.ni.  This,  with  other  forma  of  corneal  vascularity  i* 
illustrated  diagrammaUcslly  in  trig.  93. 

Treatment.  In  a  large  proportion  of  eases  of  pennus, 
theonli  treatment  required  is  thai  ol  the  trachoma,  ki 
the    lnl-    improve,  *  1 1  *  -  pannus  improves  equally,  often 

i iiiiir.:  unimportant  tonj  i in    treatmenl  of  the 

traohoma  can  be  aafeh  Bnapended.  This  i  i  peoially 
tlw  ease  when  the  trachoma  la  effioientK  treated  from  b 
period  shortly  after  the  development  of  the  pannua.  The 
effect  "ii  the  p  f  a  thorough  rolling  of  the  lida  i* 

sometimes  verj  prompt  and  remarkable.     But  in  ol a 

special   mi  inures  must  sometime*    be  resorted  to. 
Photophobia  and  pain    in  naually  much  lemoned  I  »\  in 
stillauona  ofatropin,  or  one  of  the  other  mydriatics.    Hut 
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il     n  "it:n     in    rniinl    'lint    in    :i    I.A    [MUMM    l1 

■  r.i: at  .mi;,  i  njuMtivttu  ;  and  trachoma 

•|rtii.n. 

If  then  1»'  marked  shrinking  of  the  j*il|"  bml  :•]"  ri 
nod  preasuri  of  thelitis  upon  thi  tj  should 

be  done.     It  inon  m  for  lJu 

trachoma,  and  greatly  lessens  1 1  •<-  traumaUsni  t>>  wbieh  the 
mini  ,i  i-  oontini ill  subji  •  ted. 

Knnin-rk    iitiM-illutnxi    B?  UlS   tjt   with    gonorrheal    I 

ii       It  wu  often  • 
live  in  thinning  the  punas,  and  the  danger  ol  corneal 
peribntion  was  i \h  Ian  than  in  tfao  norrai  I  eye,  m  ac 

■ nl    nl'  ili''  Vascularity   <>!"  tin    ...ni.i.      I'.ni    ll 

late  years  boon  replaced  bj  the  im  ol  jconirity,  which 
produces  mucli  tin  ••> ith  Ii  --  risk,     li  it 

plied  either  as  an  infusion,  lightly  brushed  on  tlie  i i 

Hirfaoi  of  the  uppi  i  lidj  or  m  in  impalpable  powi  r  du 
mi  tin  -aiin-  part  i  -  o.  Chap.  X  VI 1 1 1.  It  prodoo 
sharp  purulent  itiunctivitis,  which  rnos  its 

pour  ''  in  a  ii'«  daj  -.  lea^  ing  the  lids  and  pannua  decidedly 
better. 

When  pannus  i  liter  the  condition  of 

the  liii  '•'■I'i'i-  no  longer  to  furnish  a  sufficient  canae  lor 
it,  the  vuteular  gurfacc  may  be  ourettod  away,  the  ves- 
sels may  !*•  closed  ai  thej  pan  on  the  cornea  by  burning 

a  line  with  il  ntery.or  peritomy  may  !»■  >l 

..  X I  \  |. 

Persistent   opacity  that   u  almost   r» menlar  may 

require  other  treatment  given  for  the  r> 

Prog-naste. — Severe  nam  ever  followed  by  per- 

luit  there  ma  toration  >>i  woo. 

The  ultimate  condition  <>f  the  cornea  will  >li  p<  ad  lai 

tin-  li<is. 


CORNEAL  OPACITIES. 

Causes  and  Varieties.    -The  physiological  opa 
ii  may  be  brought  out  as  a  diffuse  I  kaain  -■•  in  the 
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mal  cornea,  and  resolved  under  a  strong  magtiifi<  i 

into  separate  dots  and  masses,  must  not  be  confused  with 
opacities  due  to  disease.  Arauaenilis  i-  uauall)  seen  in 
the  iged,  lnt  sometimec  in  early  lit'1.  Ii  i-  a  gray  arc 
separated  from  the  upper  and  lower  margins  bj  a  narrow 
strip  of  clear  cornea.  It  tends.  with  time,  t"  becomi 
•  r,  and  to  extend  in  a  complete  circle  (aee  Fig. 

h  i-  no  contraindication  t rneal  operations,  nor  does 

ii  indicate  bitty  degeneration  in  other  org 

A  limit  bamnenof  ih rnea  lefl  bj  preceding  inflam- 
mation i*  :i  nebula, ;;  -pot  of  more  decidi  'I  gi  q  ipaoitj  a 
and  a  dona  cicatricial  opacity,  usually  white  in 
iM.li.r,  a  leukoma.  Thi  densit}  of  an  opacity  left  by  an 
nicer  depends  largely  on  ite  depth.  r-u.-ilk  n  perforat- 
ing ulcer  causes  Ii  ukoraa,  and  it  the  |»  rfbration  ba  •  been 
:it  :ill  l,it:'i  .  -..in«    piirl    nl'  tli<-    iri-  i-   apl    i"   remain  <on- 

ncoted  «itli  the  star,  making  it  an  adha  •••■>. 

Sncli  mi  opacity  will  often  pteeenl  .1  fan  rather  large 

els  which  arise  Prom,  or  inosculate  with,  those  ol 
iris  (sec  Fig.  ' 


fi.  Ra.s& 

I  W     '         '.   ".      I  nil  1>- 

Ik  .  ((Him,  [-ilrit  i.f  liirliuli'il  plvmvtll  Mi'iir  it*  1  rut.  r.  Urv<" 

VOMl'l  I 

irii. 

Congenital  opacity  of  the  cornea  oocnra  in  the  form 
.it"  minute  Bcatterad  dots,  probabl]  due  t<.  intro-uterine 
keratitis.  Another  form  i-  that  of  a  dense  leukoma  oc- 
enpying  tin*  center  of  the  cornea^  and  sometimes  extend- 
ing almost  to  the  corneal  margin.  It  is  due  t"  arrest  of 
the  clearing  of  the  cornea,  which  is  nil  opaque  at  an  early 

of  J.  i-elopmcnt.     80 timi  -  ih    ■  ■  atly 

diminish  after  birth.     Another  variety  of  central  opacitj 
of  tin-  con  i.tiiin-   he-reditarv,  li:i>  been  known  to 

develop  after  birth. 
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Band-like  opacity  of  tlx-o  inn  a  <«.  in-  in  two  forms,  \ 
ii  wold  people, with  eyes  otherwise  >  apparently  healthy, 
•it  ;i  gray  Sim  covering  lbs  pupil,  sod  occupying 
most  of  tin-  corneal  surface  fiabituam  exposed  when  the 
li.l-  are  opened,  Um  corneal  margin  remaining  clear, 
The  opacity  li>  -■  bIobo  i"  the  Btir&ce,  bill  Ibe  surface  iteeli 
remains  smooth.    Uaappo  \  illostnted  in  Fig.97. 


no.  *T     IViii.I  like  OSSO*)  „(  n„-  MM 

[t  b  attended  by  no  rmptomi  nl  irritation,  bn<  greatly 
impair*  the  '.--him.  ITuuer  cocain,  tlie  epithelium  and 
underlying  Sim,  which  connate  peril}  of  lime  Baits,  may 
be  scraped  away,  and  the  resulting  abrasion  treated  wita 

BolutionB    of  boric  Bci«l    .nnl    alr<'|>in.       Ikillil-liki-    n|Ki<itV 

i-  also  frequently  -•  en  in  blind  i  •■  i ■-  m  hich  are  undergi 
degenerative  chan 

Family  degeneration  of  the  cornea  can 

begins  and  i*  most  dense  mar  ili«-  a  ati  t  i  I  tin-  < 

while  ll Mniiii-  periphery  remaine  i  mnpai  itivi  ly  i 

The  opacity  in  with  dots  "nodular  opacity,"  or 

with  interlacing lio  reaks,  "grill-like  "  or  "  bat 

form  "  opacity.     Later  the  whole  ma—  of  ti 
ie.     It  usually  •"  gins  about  puberty  |  bul  - 
r  in  lit'-       Ii  i-  always  ltilau-r.il  and  nltio 

blindness.      No  tn  atn  i  tomy,  in 

arable  for  it,  cial. 

Opacity  following  the  prolonjrod  application  0) 
icod-iotton  i"  an  abraded  or  ulcerated  cornea,  ll  of  a 
«ltM»s»-  white  color  awl  situated  |n>i  lielow  ili<-  rorm  il 
isually  said  lo  be  due  i<>  a  precipitatioi 
m  ii    mi    in:,,   lead  compound.     Recently,  however,  some 
films  '>t'  the  kind  have  been  examined,  in  which  no  trace 
of  lead  ww  (bund.    Booh  opacities  may  be  removed  bj 
Bcraping.    Souk  times  they  an-  thrown  off  spontaneously. 
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Gray  opacity   of  tit-    corna  uocun  :il-<>  fironi   irido 
choroiditis,  from  contact  of  exudates  with  the  post* 
sor&oe  of  th rn.-.i.  and  in  ghuii  d  front  bums 

.mil    othuX    iii)i. 

Opacity  of  the  COrni  a  from  staining  with  blood-pig- 
nn'iit.  .n.vir-  in  Hun  i  isee  "i  cxtoustve  liumorriiage  into 
iIm- anterior ohainber.  Thai  ornna  becomes  of  a  unaky  red- 
dish-brown  color,  the  cloud  of  discoloration  lieing  always 
moat  donae  si  the  center.  The  margin  of  the  cornea 
nine  comparatively  clear  throughout,  and  in  the  end 
the  whole  membrane  usually  clean  up. 

Pigmentation  of  thi  i  occuH  after  chronic  in- 

Bammatioa  with  inereaaad  tension;  points  of  previously 

opacity  becoming  altered  to  black  01  brawn  pig oi  • 

I-    I.  -  v,  hich  may  be  permanent 

Symptoms.  —  <  brn< ■■■>  I  opacity  impairs  vision,  not  only 

by  preventing  properly  focuMscd  ligbl  from  entering  the 

hul  also,  when  strongly   illuminated,  by  throwing 

into  tl vi-  a  large  ai ml  of  dufoseu   light,  «lii<'li 

owns  out"  the  impression  of  such  focussrd  light  ax 
n  nil  tlie  retina.     A  ny  decide*!  opacity  of  the  cornea 
i     i  personal  disfigurement,  to  escape  which  patient*  In 
i|ii.'iiils  Reek  tin-  :i. — i — t:i    ■■■  urgeou. 

Treatment. --Kir.nl  opacities  following  corneal  in 
Hammation*    oontinne    i"    diminish    spontaneously    for 
iths  or  even  rears.     Such  diminution  is  paruj  by 

alteration  of  nea  tiwue.  i closer  correspondence  with 

normal  ti--m-  »f  the  cornea,  and  partly  by  removal 
of  exudates.  Certain  mercurial  preparations,  especially 
tin-  •'iniii  iii  of  ihi  yellow  oxid,  and  calomel  dusted  anon 
the  surface  of  the  cornea,  liave  a  reputation  for  hastening 
the  latter  process,  h  should  be  remembered  that  calomel 
should  in 'i  in  'in- 1'  I  i  oiassium  i « »« i * 1 1  is 

-I  int.  mail}  :    [ni    the    i<»li'l  being  largi  ly  exc 

through    the    tears,   an    intensely    irritanl    compound   i« 

•  I    .'  in.  I  in..-  ;.   \  i..l.'ni  conjunctivh 

When  the  m  F  resorption  comes  la  till, 

i  nil.  ii  be  rendered  active  again  by  various  decided 

Erritanta.     Thus  massage  with  powdered  boric  acid,  <>r 
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other  mfa  hrougfa  the  cloned  lid,  or  direct  mas- 

sage of  ill    cornea  m»j  nave  dw  desired  ctTcol      Direct 

nuuwd^r  «>r  ill. rnca  may  be  mml*-  witli  a  ■■m 

tula,  or  the  bat  k  of  ■  k  u    i n  dog  considerable  p 

sure  <iv<t  the  spou  i  it) .  but  i  b  to  provoke 

n   prolonged  irritation,    The  tn  ihould  be 

n  |"  sted  :n  ini'  rvali  of  :  .  rs  to  two  wei ! 

Galvanic  electricity  may  l><-  wed  »\*>n  some  ohronh 
ii|.-  ■■•. i t > i  decided  benefit.  The  cathode  applied  i<> 
the  eoroea  should  terminate  in  :i  metal  cop  which 
lately  fits  it,  in  which  may  be  placed  :i  drop  of  mercury. 
broud  anode  of  epooge  ia  applied  i"  the  cheek. 
Prom  1  tui!  nrilliampera  of  current  an  tobi  applied, 
fur  from  one  to  three  minutes.    The  u|  made 

undercocain;  and  than  ihould  belittle  ifanj  inbsequonl 
irritation.    Ii  may  be  n  petted  evt  ry  two  or  three  days. 

In  adheronl  leukoma,  the  greatest  diminution  in  the 
opacity  will  !><•  brought  about  bj  dividing  the  adhi 
of  th  to  tin-  cornea;     An  operation  accompliahiiig 

tins  oft* net  enlargement  of  the  pnpii,  and  tin  a<l- 

iii  i    amount  of  ilitl'u-r  lijjht.  by   which 
;i  i    made  worae  rather  titan  better.     To  diminish 
the  light  admitted  through  tin    baxj  part  of  tin'  romca, 
tatto  ■    advocated  (Wecker),      To 

pupil  removed  from  the  corneal  opacity,  optical  indeo- 
tomy  may  !>•■  ree  rted  to.  It'  the  patient  u  practically 
IiIiimI  before,  he  may  bi  greatly  benefited  by  optical 
iridectomy  ;    but    ii'  li«'    previously   pooacoecd   moderate 

in,  the  operation  is  apt  t<>  U-  <lkip]Miiutimr.     Ti 

plantation  ol  th  cornea  from  one  of  the  lower  animal-  is 

mil-,  applicable  to  the  very  rare  earn  -  "!  nnani  nl 

-..in  nrhich  there  baa  been  no  perforation 

of  the  eomea  :  and  in  these  it  has  been  of  Litt.lt    pn  d  ml 

value.    W'lu-n  the  eye  is  entirely  blind,  tattooing  ol  the 

i  or  enucleation  <>r  evisceration  of  the  eye  mej  be 

for  ooametic  tea* 

Prognosis. — Decided  opacity  of  the  cornea,  especially 

if  it  i  itend  deeply, rarely  <>r  never  clean  op  entirely. 

The  greatest  improvement  n  in  early  childhood, 
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idly  aft  ■  ■  i        itial  keratitis.     When  dena  opacity 
cleared   up  in    owl;  lift,  it    may 

Inrtly  return,  «iili  ill"  degenerative  changi  -  "i  old 
v.i  n  i  j  i  -  thai  ha>  i  been finei    i'  it  corneal 

opaci  1  ill-,  retain  enough  irregulai  astigmatism  to 

lv  impair  vision. 


PROTRUSIONS  OF  THE  CORNEA. 

Anterior  Staphyloma  {Corneal  Staphyloma). — 
Causae. — After  a  targe  perforation  •••'  the  cornea,  and 
r\t.  n-i'.i-  prolapse  of  the  irw,  11m  portion  of  iris  remain- 
ing .  mbedued  in  the  ■  w  lu<  ii  replaces  fch<  1  ornea, 

H ill'  1  i' in    il  iip'  irit  in  el ■  w iil>  the 

1  irncal  margin,  and  pffi  Anally  closes  the  oh  I  for 

1    mp,    XV 1.     Tin-  .mi  ;il  1.,  being 

relative]}  ml    than    the    normal  solera,  often 

1  In'    intra-ocnlnr   tension  ami  bu 
Prolapse  of  Uie  hi-  always    bulges  when  it  oeeopii 
perforation  j  bnl  later  the  deposit  of  new  tissue>and  its 
cicatricial  contraction,  usually  flattens  it  down.     At  this 
the  intra- ocular  fluid  i-till  finds  sufficient  avenues  <>f 

Later  -nil.  when  the  a cicatricial  contraction 

has  drawn  tin-  whole  iris  into  olosi  r  contact  with  tin'  e«.r- 
nea,  and  has  consolidated  the  tissue,  rendering  it  com- 
paratively impervious  to  intra-ociihu  fltii<l.-,  t\»-  \>n—,inv. 

within  the  eye  rises  to  such  an  extent  as  I mas  the 

secondary  distention  designated  staph?] a.  Or  the  dis- 
tention may  remain  throughout,  while  the  scar-tissue 
thickens  up  and  tin  prolapse,  without  material  change  of 
shape,  becomes  a  staphyloma.  Winn  the  whole  cornea 
involved  in  the  process,  the  ca  Lid  to  be 

"i 1  total  st  hen  part  of  the  cornea  remains 

comparatively  unalb  red  ii  \kvloma. 

Symptoms. — Decided  anterioi    staphyloma  M 
much  protrnsi  m,  thai  ence  ana 

be  recognized  through  the  closed  lids;  and  it'  very  I 
ii  renders  complete  closure  "i  LIm    lids  impossible.     Tno 
most  prominent  p  staphyloma  protruding  con* 

20 
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r*,.  ».  -  T.*aI    uilath*    «• 

*  •- 1  • 


tinuuu*lv  liriwrrti  ihr  liils  brvnaw*  ml  and  irrui. 

>lr.    ami    »kin  ippuir— 11 .      Thr  «taphybMua  t- 

jlwa>-  iiub|iw  ;    Uil  t    o«a»    br   -»i   Una 

thai  the  "larV  b\«T  iiuiu-  it  4»i««  thrt««*fa. 

ine;  il  a  gTayi*h-|«in 
^^■^3     rr*.  tiw    n-««ml»bum-  •  •!     »»!«>- 

fl  OBJ"  lilnm.      1 

/^         >^if^m  a"  (paoaallj 

f^PJ  IBB  '-n-nming 

ralbrr    a  hit.,  »itl«   ■»*»«•   few 
in  il  ;  aixl  |»  rlmi>-  !■«•• 
more  miws  of  Mack 
.[  from  lli 
margin 
(what    WW  tlw   Bwn  <•' 

ii     |artlr 

traii<|Ktn-iit ;  lad  ihroogfa  tin-  the  ni-  i-  an)    to  pte  a 

banhyloraa 
I 
'I  In    rubbing  of  ill''    lids  |initrmliiiL'   BUM!   may 

can-  if  irritation  :  "i  the  simple  rtrrtrhiii 

pin-  in  the  nar-aiaai  may  eaow  paia.    The 

Inn  may  remain  xtatioi  rnontlH  oryeara; 

.Hi  ii  i-  alwi  way  before  the  iatnMKttfair 

i       ■  more  ili-t<  imI-iI.    The  on 

■    ui  the  re-enti  >  le,  wher 

the   normal    outline    of  (be  eveball. 
ii.  thenefi 

it  a  -iiiplis  loma  'i  ii  tin- 

liila  mile  between  them.     If  alto* 

mi,  'I-   p  the  weaki 

bum  he  staphylom 

mil  I  In  ilnrtenl  urn.    Thii  in  ly  be 

i  •  .. 

ili f  tin-  nvcnl  tract,  a  Inch  i  ml-  in  uhrink 

staphyloma 
in     eyeball. 
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The  opacity  of  total  staphyloma  always  cnu  es  blind- 
Even  il  mm   pari  of  the  cornea  remains  dear  in 
partial  staphyloma,  ii  i-  iwaallj    a  di  lofted  .1  ■  to  allow 
rerj  imperfect  vision,     [f  the  staphyloma  hi   pi 
all  itMt-tuI  si^lit  may  he  hurt.     Eyes,  <••  blinded,  retain 

I  pen  1  light  often  Ri*  oionj  •■  ear    0  ipw 

in  DhudraOj  where  the  distensibilitj   of  tin  1  long 

ii"'  ration  Irwn  Ion  of  riuiction  through  pn  • 

A  child  with  doubli    staphyl a  will  often  find  great 

menl  m  holding  between  II 

and  the  light,  and  1  ing  th<  •  tide  '••  rid*  I 

the  effect  of  the  alt<  rnat<  lighl  and  'liadow. 

DiagnoHw. — C01  iphyloma  will  be  easily  distin- 

guished from  tin  other  ki  '1 11  1  npro  ii>  of  lite  cornea  by 
il»  marked  departure  from  the  normal  outline ol  >i" 

ball.     From  m  w  e a  ill  affecting  the  front  of  tin  eyeball 

iy  I"-  known  iiv  (he  < parativt  aba  no  of  I'aaoular- 

1  In'  a I ii( •  in  -.-  lit  1  In'  11  nil  r,  in  ■•mil  1.1-1  until  1  In-  bine- 
margin,  and  the  historj  "I  antecedent  inflammation 
long  continuance  without  much  change  of  appear 
Then  staphyloma  the  sclera  is  evidently 'contin- 

with  tin-  tumor;  not  overlaid  or  bural  through  as 
in  tin-  case  of  a  new  growth. 

The  diagnosis   between  total  and   partial  staphyloma 
nin-1  In-  madi  mi  of  the  difference  in  prognosis 

iiinl  treatment     Tl hicf  difficulty  lien  in  the  deceptive 

:ipi»  ■  clear  comes  w  itli  the  brie  behind  it.  presented 

by  die  margin  ■>!'  a  total  -t:i|>l>\  l< >nia.  Unless  an  appre- 
ciable depth  of  anterior  chamber  can  be  made  out  between 
the  periphery  1  1  the  cornea  and  "In-  iris,  Lite  staphyloma 
iun-t  l..  |i  A  .1-  total. 

Treatment.—  Partial  staphyloma,  withoul  tendenoj  to 
inert  .  omctimes  best  lei  alone,     Even  ii  the  virion 

of  the  affected  l*v<  nthntt  bo  improved  bj  iridectomy,  this 
will  probably  I"-  no  help  !■>  the  patient  if  he  has  good 
sight  ither  eye,  unless  tin-  iridectomy  will  extend 

his  t'u-lil  of  vision.     ()tl>  tlie  imp  anal 

imagi  I  bj  the  irideetom)  an  likely  onlj  to  inter* 

witli    his    ilm;   of   (Ik-    more    perfect   retinal    images 
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formed   in  ill"  other  eye.     If,  however,  the  othei   eye  is 
blind,  or  both  are  seriously  impaired,  there  i  aaon 

to  give  the  best  sight  possible  by  doing  iridectomy « 
ii  will  allow  light  to  enter  the  eye  through  n  pupil  plaoed 
behind  the  clearest  and  moat  regular  pari    or  the  cornea. 
If  the  staphyloma  hat  long  b  onary,aud  is  no! 

vary  extensive,  the  iridectomy    m  a  I"     t>]  |j    for  optical 
effect,  ni'l  i-  .-mill  .-I-  ii  can  readil)    be  maile  In  the 
quired  situation.     If  tin  -tapliylomri  i-.  :ii  all  proiMv^ivr, 
or  is  very  large  or  quite  recent)  il  ''.ill  be  better  to  make 

rideotoroy,  and  tooarry  it  will  t.>  the  oil 
gin  <>t"  the  iris  to  secure  it-  utmost   influence  in   keeping 
down  intra-ocular  benaion,and  preventing  extension  or  tlie 
ihyloma. 

Per  total  staphyloma,  nothing  can  be  done  that  prom 
iration  of  sight.    The  indications  are  simply  for 
the  prevention,  or  diminution  of  disfigurement  i  r  discom- 
fort    These  indications  nun  also  justify  similar  opera- 

in  partial  staphyloma,  bi  done  I 

prove  the  apiir.tr.m  ••  »f  r i  1 » -  eyelwill  :  or,  if  distention  is 
going  on,  incision  boo  may  be  practiced  (f  eChap. 

XIX !.  Fur  a  tli it i  staphyloma  that  will  collapse 
:i  punctured  an  incision  may  be  enough.  Fm  a 
thicker,  unyielding  staphyloma,  excision  of  a  portion, 
llj  the  peatei  portioa,  will  be  better.  Where,  in 
spite  of  this  operation,  the  tendency  to  distention 
bnne  »    i  illy  if  then    is  with  ii  a  tendency  to  dis- 

tention of  she  -'!'ii.  evisceration  or  enucleation  of  the 
must  be  resorted  to. 
Proernosis- — In  total  staphyloma,   restoration         am 
ful  vision  is  quite  impossible.     Even  ligbt-p 
is  likely  to  be  ultimately  loat   bj   prolonged  pr 
tho  retina ;  and  d  on  of  the  eyeball,  or  tl 

of    ruptm  lessitate    Its    removal.     In    partial 

staphyloma,  evi  d  a  vi 

allow   restoration    Iron mplctc    blindness    !•>    in 

and  p up  ni  blind  appi  xnate 

slight  improvement     But  it  mnst  be  remembered  that  an 
cm-  with  even  a  small   corneal  staphyloma  i-   sen  lusly 
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damaged,  and  aspecialfj  vulnerable  t<>  variona  injarioua 
influences. 

Keratectasia  giving  waj 

ni'  "i orncu,  doo  i"  li  ••->  nins  of  its  relative  restating 

power,  bj  which  alao  causes  corneal  opacity,  with- 

out there  having  bo  n  a   pi  perforation  of  tin 

n<  i.  nr  inclusion  of  the  Iris  in  i  Bear,     li    small  and 
nt,  puncture  of  the  eoi  pecinlly  with  the  jral- 

rooj    be    trii  d.      If    extensive    and  old, 
tattooing  or  enucleation  may  in  indicated. 

Conical  Cornea  ( h  mia.) — Disturbances  oi  nu- 

trition thai  attmel  attention  t"  tl"-  oyi  ■•  in  no  other  way, 
in. i;.  go  weak<  a  the  oon*  i  thai  ii  will  give  before 
the  intra-ocular  pn  rho  point  of  greatest  i 

which  i-  ii-ii:  Ih  a  little  below  the  center  of  Hu- 
ll  forward,  and   becomes  ghorplj    curved.     While 

around  It,  the  cornea  asaumea  :i  rati*  1 1  al  form.    Fig. 

89  shows  tin.'  general  mulii f  the  cornea  in  a  section 


Ffc..  tt.— Diagram  of  oon  1  ll&***how  the  normal  rarr« 

.:■   l'.iril.'«. 


through  the  ftpea  oi   the  0000.    Conical  cornea 

iiv  before  tfte  age  of  twenty,  sometimi  1   on 

imi  1  miili-r  the  strain 
of  school- work.    If  the  protrusion  is  moderate,  ti»-  00 
n  mil  1.    clear,  or  onlv  snows  a  slight  opacity  on  oblique 
illumination,     li  the  protrusion  i*  1  stri 
amount  t  to  1  i>  or  morn,  the  opacity  is  more 

noticeable.     The  protrusion  usuallj  occurs  in  both  eyes, 

■  .  ■ ;  1 1  i  1 )  1 1 .  -  -    In    in.  p  ■'■■■    for     i    liiin\   :m.i     !  Inn    beOO 

stationary.    Hot  it  ntnj  again  ohange  in  later  life. 


BNBA. 


iii.ist  Important  effect  Ee  itc  influence   on  (he  refi 

tfon  of  the  eye.    The  apex  of  tl nc,from  its  increased 

ttura  and  displacement  forward,  i*  rendered  vtn 
liijIiK  myopic;  while  iiii-  sidefl  of  the  cooc,  by  their 
il.iiii  ning,  I'.ihiin ■<■  the  Ibrwnrd  diaplaocmi  oi  w  thai  toward 
tl«-  edge  of  the  pupil  the  eye  will  l»-  I » » •  t  slightly 
myopio,  or  wen  hyperopia  Thiacnusej  high  aberration 
ami  i In-  ap|ieaninoc  of  the  lighl  and  ahadoa 
in  the  pupil  long  recognized  a  ton  tie  of  conical 

cornea,  nv J ■  ■. -I ■  i*  shown  in  Fig.  100,     The  error of  refrac- 


Tia.  WO.  -The  >kl«nc>(.\e  apprarniirc  la  Hip  Wk-Ii  ftbtmUon  of  rxmlrml  i-nnu'*. 


tSon  always  makes  viaton  imperfect*  and  only  rarely  can 
it  be  corrected  b}  lenst  to  give  vision  approaching 

the  normal  standard.     The  leu  ing  best  \ 

illy  atrong  concave  spherical*,  combined  with  very 
-ti.'ii'  nylindricala,  li  the  conicitj  is  oi  liiurli  degree, 
.'ni  i     |iin|«  r  t->  abU  mpl  li    1 1"   I. 

operation.     Thi-  may  l»-  « I ■-•  excision  of  a  imall 
nnaped  piece  from  the  apex  of  the  cone,  or  by  tonching 
and  perforating  the  apex  with  the  gaivanoeautci 

Kcratoglobus.  —  When,    inatead  of  giving    waj    al 
port,  the  ietemh  uniformly  before  the  intra- 

ocular preaaure,  ilii~  eonditioii  result*.  Beaidea  being 
pushed  forward,  the  cornea  i-  enlarged  laterally,  so  thai 
it  may  l»  1-  or  IS  mm.  in  diameter,  inatead  of  the  nor 
mat  mte  of  !<•  i"  11  mm.  The  eye  looks  prominent,  the 
anterior  ohambei  d  ep,  the  irie  lookH  flat,  the 

pupil  is  small.     1  quite  myopic 
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Roth  eyes,  an  commonly  affected.  Tin  i  adttion  may 
:i 1 1 1 :i--t  i ■•  •  special  attention,  I*  rded  simph  i 

personal  peculiarity,     li  develops  in  early  life.     Corro 
tion   of  the  error  of  refraction   i*  the  only   treatavenl 
required.     Ceratoglobua  in  also  a  symptom  of  Wiphtbal- 
mos  (gee  <  hap.  X  v  )■ 

Tumors   originating    io    ibe    '..hum    are    axtramely 
ran,  although  if  maj  be  involved  in  growtl  ■  in 

tin-  ooniunotiva,  or  penetrating  it  from  the  intarioc  ol  the 

)>.  rmoid  tumor   if  the  ji tion  of  the  i  irnea  and 

oonjunoti  I  •<  rare,     li  is  congenital,  bu(  m 

after  birth.     It  occur    mo     fi  qui  tl ly  at  1 1 1 . -  temporal 

aide,  lying  partly  on  the    •  rni  i    ind  partlj  on  the  eon 

junottva.     It  baa  theooloi  and  appearance ol  ■  p of 

■kin,  and  often  presents  numerous  small  hairs,  which  may 
cause  irritation  ol  the  lids.  Removal  of  the  tumor  may 
in  indicated  for  ooatnetii  reason*.  [|  is  done  ui 
cocain  by  simply  dissecting  it  off  from  the  cornea  and 
sclera  :  and  drawing  the  conjunctiva  ;i*  much  aa  possible 
ovi-r  the  denuded  Burfi 

Bums  of  the  cornea,  cither  by  heal  or  canetii  s,  by 
causing  coagulation  and  opacity  of  lb    mperficial  h 
appear  serious,  even  when  slight;    They  may  i  luae  deep 

iiiiiL'.  or,  in  I'niii tion  with  burn  of  tin ijunotiva, 

i  subsequent  symblepharon.  Those  by  lime  are  frequent 
and  senoue.  They  must  be  treated  by  thorough  cleansing 
.■mil  .1  priii. •!  live  dressing  fane  p.  272). 

W nl-  and  foreign  bodies  in  die  cornea  are  considered 

in  Chapter  XVI I 


DISEASES  OF  THE  SCLERA. 

Sclcri!  Epttvl  •■'  -i.  —  Inflammation  of  (Aa 

«nrs  from  ill  of  inflammation  in  white 

fibrous  tissue  in  other  parte  of  1 1 •<■  body,  i  spnsure,  goat, 
rheum  itism,  syphilis,  scrofula,  "disturbed  dm  DHtruation," 
ami  more  ohanire  errors  of  nutrition.     Two  forms 
reeognixrd.a  wiperficii  |  ami  a  deep  inflampia- 

The  former  leaves  the  eye  uninjured  :  but  the  I 


urns 


may  extend  i"  tli  out    i  i  the  eye,  and  bj  ii 

OCubu  IcBHM 

Symptoms. — The  byperiinia  and  swelling  are  com- 
monly limited  I leoi  mow  round  patches,  ol  i  dusky-  ->r 

purpii  -red, duo  todecphj  ]■  or  which  paas  enlarged 

oonjunctival    vowels.      The   affected    spol    u   decidedly 

promi i  from  (ha  swelling,  and  1 1  ij  be  tendi  t  to  touch. 

The  accompanying  pain  va  tly,  being  in  some  i 

trifling,  in  others  very  ixmstunt  and  severe.     The  swell- 
ing mill  disooloration  usually  subside  slowly  aft<  r  m  im 

weeks,  often  leaving  i  spol  of  bluish di loretmn,  >',|ii.'ii 

in-  slightly  depressed,  or  which  may  become  die* 
tended,  i  staphyloma.      \  marked  duimoteristic 

of  tli''  din  ncy  to  Pet  or  again  and  a:  ain, 

and  in  spite  of  all  treatment. 

Diagnosis. —  From  phlyctenular  conjunctivitis  it  fa 
distinguished  by  tin-  mora  dusky  or  purple  color  of  the. 
hyperemia]  and  its  depth,  and  chronic  course  j  mid  in 
some  cases  hy  tlie  absence  oj  pain  and  photophobia,  also 
by   tin-  ■■<<:'■  "f  tli1,  pit ient.      I  he  i 

mbling  phlyctenular  di  ir  in  b  lultsor  elderly 

I pie.     Prom  iritis  and  keratitis,  it   is  distinguished  by 

absenoi    of  changes  in  the  iri-  or  cornea,  except 
complicati  I  b\  sclerosing  keratitis.     The  deep  i 
to  be  distinguished    from  the    superficia]    by    the  wide 
i  of  the  Ii1.  peremla. 

Treatment. —  Locally  bathing  to  ith   very  1 1 < >t 

water,  and  instillations  ofatropin  ar  illy  of  benefit, 

htaasage,  gentle  during  ti  hyperemia,  and  mora 

vigorous  al  a  latex  stage,    -  alsool  value.     Touching  the 
affected  part  from  time  t>>  time  «itli  the  actual  cautery 

•'••ii  in  I'm  I  in  son :i-'  -.     The  general  tnatmenl  w 

important.     Syphilis,  itout,    rheumatism,    or     intestinal 
auto-intoxicati  i  careful  attention.     Diet, 

habits,  and  manner  of  living  mosf  he  regulated  if  | 
sible ;  and  change  of  climate,  or   i  spa 

north  trying,  in  view  <■!  die  liability  in  cases  of 
deep  inflammation  yknua  or  intra-  cular 

i  -i  ..;.  the  light. 
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Staphyloma  of  the  Sclera   (Partial  Ec- 

tasia),—-Weakening  of  the  solera]  oool  by  injury,  deep 

iclentis,    mmma  of  the  oiliary  body,  <>r  in   c lection 

with  choroiditis,  ma;  eatuji    the  distention  of  thi    weak- 
enod  pari  the  intraocular  pressure.    Or  abnormal 

increase  <•!  intra-ccular  ton  i ioj  do  the  some  thing 

with  tin-  norma]  solera.  Thelosion  is  named  accor 
u>  loenUon,  a  ciliary,  equatorial,  or  posterior  staphyloma, 
or  ectasia,  The  bulging  is  readilj  perceived  anteriorly; 
and  b]  Iboal  illumination,  the  thinness  oi  thi  sclera  may  be 
demonstrated.  Posterior  staphyloma  If  rocogniiccd  iiihI 
itudied  witli  tlw  ophthalmoscope  (see  |>.  162).  Nothing 
i  vi  |ii  removal  of  eausi  -•  can  be  done  in  the  way  of  treats 
in. 'in,  -iii. - •   ill-  disturbance  of  nutrition  thai  allow* 

iiinm  make)  oporativi  interference  dangerous  or  use« 

i  rlii  has  i  Then  cnucloal  i i  i  me 

substitute  maj  bi  two  amy. 

Buphthalmos  neral  dilatation  of  the  solera, 

which  begins  in  childhood,  and  usually  progresses  until 
vision  i-  entirely  lost.     (See  Chap.  \  \ 

Injuries  <>f  the  sclera  are  oonadered  in  <  haphrXVII. 


ell  A  PTBB  X  I. 


DI8EA8I  9   OP  THE  litis,  CILIARY   BODY,  AND  CHO- 
ROID; SYMPATHETIC  OPHTHALK1A. 

The  iris,  oiliar}  bodj  and  choroid,  constitute  together 
the  uveal  tract,  the  vascular,  or  nutritive  coat  of  the  eye. 
The  close  anatomical  and  physiological  relations  of  its 
dififerent  parts  demand  that  tlieir  diseases  should  be  con- 
sidered together,  not  only  in  the  text-book,  hut  equally  in 
irdinary  clinical  work  of  diagnosis  and  treatment. 
Their  vital  importance  to  the  non-vascular  transparent 
tissues,  I  talline  and  aqueous,  which  de- 

pend on  the  uveal  trod  lor  their  nutritive  supply,  is  also 
i.i  be  born  in  mind  in  connection  with  loss  of  trans- 
parency Of  otlKT  ili-i.  -    ill  tli,.- 


axd  CYCUTI8. 


UVEITIS. 

Inflammation  of  any  pari  of  the  uveal  trad  might  pr«»|i- 
erly  be  termed  a  uveitis.    Tin  important  practical  pi  in) 

i-  iImi   when  inflammation  ser slj  attacks  one  pari  of 

the  uvea!  tract,  other  parts  do  not  entirch  escape,  li  is 
generally  understood  that  tenderness  of  the  eyeball, 
observed  in  connection  with  iritis,  is  due  to  im 

iii"  il iliarj  body.     Inflammation  of  bin    collar}    bod] 

without  involvement  of  other  portions  of  the  tract    i 

known  i"  be  rare,   and  relapsing  inflammati f  il» 

ohoroid  i-  liable  to  become  Dompnoated  bj  irid 
While  it  is  convenient  todi  orifaeanddasBif}  iritis,  eyelids 
ini'i  eboroidil  diseases,  one  must  remember 

in  clinical  (fork  the!  each  if  n  form  of  nveitis  and  that 

•  •id  r  forma  of  uveitis  are  very  likely  t<-  accompany  it. 

Another  Gaol  i  I  tlse  great)  it  ol ■!  im|>ortanoe  i-  thai 

back  of  over)  case  of  uveitis  is  some  general  disease  or 
diathetic  stats,  I i !<<■  syphilis,  rfaeuni  nl  Buto- 

intoxkation,  etc.,  and  that    nieoesB   in  dealing  with   the 

•  "•nl. 11  lesions  will  depend  chiefly  upon  the  recognition 
and  mastery  of  the  n<'ii>  ral  i  ondition  from  b  hich  il 

Si>  true  is  this,  and  -•  important  is  it,  that  the  ah ee  of 

the  more  common  constitutional  causes  for  uveitis  should 
only  -tiiniil.it>'  tin-  -hiIi    fur  tin'   nirrr  condition    which 

may  !»•  responsible  for  this  particular  case.  If  there  be 
no  evidence  of  syphilis  or  rheumatism,  one  ihonld 
immediately  consider  the  possibilities  of  <li:il"  i>  -.  chronic 
nephritis  ur  chlorosis;  an<l  anto-intoxication  of  unusual 
acter  remains  as  a  possible  explanation  when  other 
general  conditions    are    excluded.     Even    in    oases   of 

traumatic  uveitis  the  out< ie  depeuds  more  frequently 

upon  the  general  condition  •><  the  patient  than  upon  the 
extent  of  the  wound,  ur  the  which  have  invaded  it. 

IRITIS  AND  CYCI.ITIS. 

Iritis. — Causes. — Of  all  ca  half  arc 

philis,  Dne-fonrth  by  rheumatism,  including 
a  group  of  allied  conditions  of  nutrition ;  au<l   mat 
the  remainder  bj  gout,  traumatism,  preceding  febrile  (lis- 
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i  certain  cachexia  .  gonorrhea,  diabetes,  and   nan 
growths  in  the  iris,  with  ■  frequency  diminishing  in  some- 
what the  order  named.    Eye-stisin  ia  also  a  cause  ol  some 
Importance.     The  conjunction  of  two  or  man  of  then 
M   the   liability  to  iritis,  slthoogh   in  many 
B  Conjunction  iif  i   aims  i-.  not   j »•■!. -.j .t i I . l.-_ 
Symptoms  and  Course. — A  typical  O&flG  "I'  iritis  be- 
irith  discomfort  in  the  i iyt ■.  which  usually  inn-.; 
to  11 1  -  he  !'■  i'  rred  to  the  brow  immediately  above 

(lie  BYO.      With   this  tin  N    is  ofkn    incivasid  sn-ri-tinii  of 

tears,* and  the  eye  become  ivdd.md.  Tim  li\ |.<  i-. niia 
in. iy  to  some  extent  Involve  tta  conjunctival  \  <  -  - .  •  I  - ,  c^|><'- 
ii.iiiy  If  tin'  eye  i>  kepi  covered  or  bandaged  •.  but  its 

.  .hi  i. mi  characteristic  la  the  marked  pericorneal  i a 

p.  61), illustrated  in  Pigs,  is  and  101.    This  eone,  com- 


Fib.  101  — lrltl«  with  ronlractctl,  IrnKiitar  pupil  «nil  ivrlcurnctl  zone. 

men<!in^  as  liirlit  pink.  Id'chimcs  ninn    pronnuiHied  U  ihe 
if  tin   attach  increases,  and  it-  color  deepens 
toward  a  brick-red  or  a  dark  pnrpliah  hue.     When  the 
pericorneal  »>nc  is  well  marked  there  i-  '_•<"'  rally  da 
coloration  of  the  iris  (sot  p.  71).  In  ur  an<l  indi 

tiin  t ii< ■■-  of  it*  Buriace,  and  contnction  of  tin-  pupil,  «itli 
Irregular  dilatation  in  tin-  dark-room. 

\  the  case  goea  on,  the  pan  beeomee  mote  severe, 
being  worse  at  night,  and  preventing  deep.  It  i>  referred 
to  the  eyebrow,  nose,  or  the  whole  front  ol  the  head,  is 
■  it'  an  aening  character,  usually  severe ;  and  only  in 
wises  slight  or  absent.  It  continues  until  the  height  of 
the  disease  a  psaned,  and  may  be  fell  as  an  occasional 
ili    iinit'ort  after  the  inflammation  lias  ceased.    Tli 

also  be  tender  on  pressure,  although  tlui  iated 

i  hiefly  with  cyclitia. 
TImj  periconwal  rtdtif*t  continues  usually  until  after  the 


Slfl 
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Cam  h.a-  btJOOHM  in  ..ii-;. in!   m 
|j   with  tiii   •  spoauit  "I  lii 
!..  btitlDl  inHu-rn'.  -  ;  and    ill.  i    ii 

rednete,  :i  little  manipulation  id   it,  or  exposure  to  air  >*r 
Qg  light,  or  even  Dimply  il  tioo  t«>  ii  by 

inspection,  may  ceiiM  llic : ■  j •  j ►•  inuw  <•  <•(  marked  hytx  ■ 
in  :i  lew   mill':  ;  and 

ill.  i  of  DDdlM    irril:»l>ilit\  itUNK   far  OM 

Ml      ll\  |KT1  l 

I  ii e  Marring  and  alteration  of  appearance  "i 
miri'i  mc  with  the  sevcrit) 

'I  bl  V  BR  dlM  I"  '  i  llir  iris  il  • 

particularly  itn  ant  not  ppitheli  il  laj i  r ;  and  also  ton 
ocas  an<l  discoloration  of  the  aqueous  homor  by  exoda- 

Thi  room 

marked,  rmleai  orereonn    bj  ;i  mydriatic ;  and  its 
Ihiiiih.  -  irregular.     These  changes  of  form  are  din   to 
bypcreinia  w  the  iris,  i  xudatc  into  tin-  ir 
adhesion  of  the  iri-  t>i  the  lens-capsule.     Tiny  an  illus- 
trated in   ffiga,  101,  102,  and  103;  and  are  always  most 


o 


A  It  C 

ipll  conUMUd;  K  uiiti  puajll  illhuri  ilnwtui 

»ilhc.  I'll".  .  <:,  Willi  i.iij.II  iftlat«l.u  mi 

i  l.O^lmotoofit. 

in tti<-<  be  pupil  it  st  under  the  influence  of 

a  mydriatic    Thej  mould  !*■  studied  by  oblique  ill 
and  with  the  ophthalmoscope. 
hesioiu  between  the lene-eapsule and  « i»«-  irin  am 
■  first  :it  isolated  points  <>!"  the  margin  of  1 1 »«-  pupil; 
lint  I  extend  along  the  whole  pupillary  margin, 

■  ir  b  ■  pari  of  ili«'  posterior  surface  of  t Ii«-  in*.      \t 

the |  :'■■  i   prevented  from  retracting 

win  n  subjected  totheinflm  i  mydriatic,  and  I 
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points  appear  projecting  into  the  dilated  pupil,  as  in  Fig. 
102.  In  contrast  withthi  above,  hyperemia  or  exudation 
in  a  limited  portion  ■  •*"  tin  ronnded  projeotioi) 

into  the  pupil,  as  shown  in  Fig.  103. 


o 


in    ii       iriu    mipll  lUitancd  bjr  local  twelUnn  of  tl  I  papttoan- 

tmctoil;  It,  pupil  iliUU'l.  QMaovn  wild  >pe. 

The  adhesions  of  the  irifl  t"  the  lens-capsule,  podaior 

.  are  at  first  vi-ry  irmB  ami  easily  broken.     I  Li 

tin  early  nee  of  a  mydriatic  may  cause  sufficient  pull 
upon  them  t"  break  them,  s  portion  of  the  exudate 
remaining  as  on  opaque  brown  spot  upon  the  tens  capsule 
A  Dumber  of  mcri  -|>->ts  often  mark  what  has  1  ><-»-« i  the 
margin  of  the  pupil  before  dilatation.  Later,  when  they 
have  become  partly  organized,  the  same  pull  may  stretch 
the  synechia  :  tin'  iris  retracting',  but  -till  retaining  b 
connection  with  tin-  lens-capsule  by  a  thread  of  adhesion. 
But  tin'  exudate  tends  t"  undergo  organisation  into  firm 
connective  tissue     When  1 1 » i  -  has  occurred,  the  n  tractile 

fori t'  tin'  iris,  even  under  the  strongest  mydriatic,  i- 

unable  t"  sever  or  stretch  the  synechia,  ami    the   iris 


o  o 


A  n  r 

I'ni.ii    i:.r  ■    .,    .    .  •  .(.  on  tint  iua  "' 

0,  sdhwlnna  (ifrtchrd  anil  one  broken  off:  '.nil  ilic  mJh«looi  broken  loo»c 

bUt  t'»i-.    ".•  .1  .  Ill;;    ..   III!   -  ■.    |.|:|||     •  ■  t .    11..-  li-IIM'll|i-llli- 

remains  permanently  bound  down.    Thecfieotsof  tl 
difterenl  conditions  on  the  appearance  of  tin-  pupil,  when 
subjected  to  a  mydriatic,  an'  shown  in  Fig.  MM. 
In  a  large  number  of  cases,  even  it  tin  exudate  i:  ' 


syui  r  nuns 


tf  p  'ii.i,  it     LppMIH  BS   a    | 

posterior  Hirmcc  of  the   cornea,  the   mm  tiled 

,  to  l>o  referred  to  under  cyclitit  134), 

Although  not    i  charaoteri  luptom,  rmj 

Maim  ii raj -  oo  an  in  ii itis.     '•  is  m  mtiy 

dnctooli  i  ili''  dioptric  media,  either  tli 

afleou  <l,  and  ii»'  aqueous  h  almo  I 
always  altered.    synei  also  liken  tocai 

or  Ic**  opacity  of  adjoioiBg   p  Iliac 

lens.     In  gone  mam  tin    iriti>  is  followed  npii 

which  may  last  for  several  weeks  or  months,     rbodiiata- 

•f  tin- pupil  by  ;i  mydriatic  adds  to  tl"'  impai nl 

of  vision.     ili'1  tension  "f  ili  i  dlj   nol 

markedly  altered  in  ■cut'  iritis;  but  ii 

real  attacks,  when  certain  conditions  <li*- 
cusm'iI  in  Chapter  XV  ai 

The  uilieideii i  inn    i»  shown  by  diminution  of  the 

pain  and  hyperemia,  aad  better  dilatation  of  such  p 
ofthe  pupil  Be  are  not  bound  down  firmly  by  tin-  bj  i" 
mii  Ii  dilatation  depending  on  leasened  hypen  mia,  or  the 
removal  of  the  exudate  from  the  tissue  of  the  iri 
both.    A   renewal  of  tin-  uiflammation  i-   indicated 

symptoms   similar   to  thoBB   <>f  tin-   original  attack. 

-  Bra  quite  liable  hi  occur,  espoi  iafly  it'  the  cauaative 
condition  baa  not  been  entirely  remedied. 
Varieties. — The  form  of  iritis  described  above  is  called 

simple  or  jJnsiir  iriti*.     It  i-  closely  allied  with  para 

ids,  in  which  the  exudation  being  chiefly  within 
the  tissue  oi  the  iris  causes  marked  swelling. 

lasneiated  with  Rimini  I  other 

of  the  uveal  tract     It  occurs  with  acute  infectious 

meningitis,   pneumonia,  or  pyemia.      Ii    i 
hypopyon.      Mien   in    plastic  iritis   the  exudate- 
i*  so  abundant   thai   it  coagulates,  forming  a  era; 
in  thr  anterior  chamber,  which  may  •«•  mistaken  for 
located  lorn*,  the  rase  i*  said  to  l»-  one  "f  *}>'"*ff9, 
Otfil'  r  imidiou*  frifw,  OCCU1 

in  :i ii>  1 1 . :■  -.  poorly -Tii.iiri-li.-il  women  approaching    middle 

life.     It  in  attended  with  no  pain, and  the  hyperemia  is 
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so  Blight  si  sometimes  to  pass  unnoticed.  Tin  patient 
comes  for  impairment  of  sight,  and  tho  iris  is  found  Snnlj 
bound  down  i<>  the  leu  capsule  Tills  form  has  been 
.1.  i-- ■■:■ ».-. l  in ,  ii.y,  on  the  supposition  thai  anlj  the  po 
tcrior  or  uveal  layer  of  theiris  i  inflamed.  The  a 
irttit  of  oldei  authors  is  here  described  as  oyclitis.  [ritis 
is  also  divided  into  varieties  sooording  to  it*  causation. 

dvphUUic  tritia  occurs  a*  one  of  tho  secondary  lesions 
of  that  disease,  mostly  within  (In-  iii>t  year  after  the  lu- 
ll i  tion.  In  tin'  iiiiijoni;,  of  cases  both  eyes  an'  aflected. 
Ii  always  becomes  plastic,  although  at  Erst  it  may  appear 

serous,  and  it  is  ofl  pai hymatous,  being  marked 

by  tin* formation  of  small  papules  or  condylomata  near 
tin-  margin  of  toe  pupil.    A  rather  similar  form  appeal 
in  hereuitarj  syphilis  during  the  I  i  of  lift.    An 

iridocyclitis  often  aocorapamefl  interetitial  keratitis,  or  it 
may  mvur  almir  a-  n  tertiar*  lesion  of  Beanired  or  in- 
bented  syphilis.    Mare  or  less  iritis  attends  Hi-  for 
Hon  of  gumma  in  the  iris    lei  page  330).    Syphilitic  iritis 
properly  treated  is  not  especially  liable  to  recur. 

Rheumatic  irUU  may  accompany  an  outbreak  of  aontc 
articular  rheumatism,  may  alternate  with  attacks  of  sub* 
scuts  rheumatism,  oi  may  occur  after  sneakd  exposure  as 

tl |y  manifestation  of  the  diathesis.     It  is  attended 

with  severe  pain  and  hyperemia, often  alUets  Imt  um 
ami  is  sspeeially  liable  to  reaur.     It  i-  marked  by  tin- 
early  formation  ofsyneehiae,  which,  however,  are  narrow 
and  easily  torn  asunder  or  stretched  under  the  infiuenei 
of  a  mydriatic, 

itsty  iritm,  arthritic  ophthalmia,  resembles  rheumatic 
iritis,  but  i-  usually  leas  violent     Iritis  sometime 
panies  ehroni<  (itial  ncphritut.      luto~mtoxication  oi  _ 

kind  -1 I<l  I"'  considered  as  a  cause  of  iritis, 

Gonorrheal  irUU  mas  occur  «itli  acute  gonorrheal 
rheumatism,  a-*  n  violent  plastie  iritis  ending  iii  recovery, 
With  comparative   freedom  from  seanele.     Or  it  may 

ir  at  a  later  sta-i  a-  a  !••--  uol.nt  iritis  uitli  a  -troii^ 
tendency  t"  relapse.  Diabetic  iritis  is  marked  by  «•*.- 
U'usive  exudate,  which  i-  usually  fibrinous  Imt  dm*  i"- 
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purulent,  and  -*s  I •  i.  1 1  gcncrall)  clear*  up  irerj  well   under 

ii.  hi.      The    possibility  •»!'  <li:ilx'li.-    should 

ii  nil  cases  of  irili  'tire  causation.     Oph- 

t/tahm '"' in    n>\  ulvi    tin    irii  with  the  f 

of  nodules  in  '  13 1, 

niiiv    :iri.H«.    I f-.nn    direct    injur;,     or 

i ...  I  _•■  in.  'tit  of  i  fbrci  '.i  bodt  in  'In'  iris  ;  '>r  it  may  follow 
brum  perceptible  lesion  within  the  •  % •) >.i1 1. 

■  i  thi     '  t  of\  ni_'   tin'  ii 

Glaucoma  of  the   inflaromaton    type   i- 
ooo  i.ihiI'.    iii.n.i.l   I.,    iritie   inflammation,     Inflam 

of  iln   ■  -■  H-iit  :i.  .i-  well  a-  those  of  the  ciliary  body 
uimI  choroid,  an  liable  to  involve  ii"'  trie, 

Diafi-noeis — The   di  of  iritis  rests  on   vUililc 

obangi  -  hi  tin-  btia.     A  careful  examinati i'  thi 

oblique  [Ilutnin  ition  and  with  the  ophthal  mid  thi 

cartful  '    tl f  mobility  of  the  iii-  and  pupil  an  <■ 

liul.  It  la  to  be  distinguished  from  cyctUi*  by  the  ab  nice 
iu  the  latter  of  changes  in  die  iri«  itself,  although  the 
other  jymptonu  of  inti    arc  present.  lis- 

tJnguiahed  from  Iritis  by  discovering  changes  in  the 

nuchas  harin     ,   localiml    opacity    or    ulceration, 
without  alteration  in  the  iria  i  i  «pl  ntch  change  ofoo 
ami  bluffing  of  detail  as  die  corneal  ha»  would  cause, 
When  kcrattti    oocun  in  an  eye  presenting  alteration 
the  iri-  due  i"  a  preceding  iritis.,  or  iriil-  attack 
having  corneal  ope  laritics,  the  differential 

diaguosii    maj  be  impossible. 

In  .  the  redness  a  i  njunr 

phlyctenular  (Fig.    17),  not   pericorneal  (Fi  the 

pain  ia  smarting,  burning  or  the  feeling  of  a  foreign  body, 

ni'1  i-  fined  to  th<  o(  referred  to 

tin'  brow,  nose  or  oheek  m  in  iritis:  il"  mattered 

in  appi  ii  in 'i    or  reaction j   and   tbovision  ally 

naafneted.      The  differential  cuagnoau  fron 
extremely  important     It   I  ed   o  connection  with 

.  i    i    iapter  X\'i. 

When  iritis  follows  traumatism, one  mind  are 

that  it  does  not  mask  mow  And 
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aid  ml-    new   growths    In    the    iri-   ami    in    deeper  pari     OJ 

the  eye,  1 1 1  *  -  recognition  of  the  iritis -i  not  prevent  the 

'•  hm-Ii  iiiuiv  s.-rinii-  'iii-  .    The  dutgaoni  of 

the  diflen  n<  of  iriti    reel   on  poinl    mentio I 

in  describing  them. 

Treatment. — The    m  itment    ")'  iritis    includes:    the 

n val  Hi-  treatment  of  its  cause,  the  subjection  of  the 

iris  to  the  influence  oft  mydriatic,  the  relief  of 

pain,  antiphlogistic  m  uid  tht   hnprovoneol  of 

the  general  health  and  nutrition. 

<.•  „■  ral   Treatm »'.    -Mi  of  spot  ial   value  in 

plastic  iritis.     The  author  prefers  to  begin  with  rah. mel 


in  doses  of  \  to  J  grain,  Hmw*  "r  I"1""  tunes  a  day,  non- 
tinued  until  they  product  a  decided  effect  on  the  bowels, 
or  other  ovidt  ace  of  the  general  action  of  thedrag.   After 

this  the  mercun  iii.i;.  I..- tinned  in  a  different   form 

i  ee  Chapter  X  V 1 1  l'i.  for  syphilis,  or  discontinued  En 
the  non-syphilitic,  where  rheumatism  is  tile  canoe,  saty- 
cilatea  mould  be  given  freely.  The  patient  should  keep 
dry  ami  warm,  ami  the  Turkish  bath,  or  exposure  of  the 
surface  to  superheated  air  may  I".  beneficial.  The  diet 
should  Deregulated  to  the  exclusion  of  whatever  is  im- 
perfect!} digested.  A  gouty  iritis  require!  regulated 
diet,  excluding  all  alooholic  drink-,  acid  fruits,  and  all 
articles  known  to  have  produced  previous  gouty  attacks, 
and  mnefa  meat.  Alkali.-  and  alkaline  waters  may  be 
a  freely,  >..itli  oolohicum,  or  piperazin.  For  iritis  in 
tin-  diabetic,  tin'  regulation  of  the  diet  I mes  of  chief 

important,      tnHHirrlii-al    iritis    should    he    tnat.-d    much 

like  that  due  to  rheumatism,  with  the  addition  of  careful 
attention  to  any  urethral  discharge.  Malarial  iritis  re- 
quires quinin  in  large  doses,  and  sometimes  arsenic. 

Many   \\  In .  ■- 1 1  (V.-r   iVi.m    iriti-   an-   <li  -I  iml  1  y  :iiii-tnii-  and 

poorly    nourished,  "r  even  cachectic.     Such    patients 
should  have  tincture  oi    chlorid  of  iron  in  full  do 
ami   tonic  doses  of  the  cinchomi  alkaloids     in  its  later 
stages  plastic  iritis  is  often  benefited  by  tl"'  internal  use 
of  moderate  dose  im  iodid.     It  lite  iritis  !«• 

violent^  the  patient  will  do  best  (■>  remain  in  bed.    In 

21 


Wffn'ompITTriy  under  1 1 »<-  ioflin  I 

mydriatic  i-   probably         I 

slower  raoovi  it,  and  its  dwH 

cause  constitutional  Kymptom  .  1 1  [ 
,i  i  ted  and  hastened  by  tli<  gimultam oil 
ooetin  I  n  I  hapter  Will).    Sines  it! 

jXirtlllliT   to  we l lit:  'III  itilti'   n   •   I     ill.     pllpill 

hi'  mydriatic  intoxication  limit  i  Ui         1 

ili:it  oan  be  uaed  :it  one  time,  it  in  often 

botb  eyas  are  affected,  to  make  th  chief  >| 

mi  on  day,  and  the  other  the  na 

i...  in  be  ""■••I  in   m  b  o  mydriatii  atl 

tntion  of  (he  pupil  be  not  secured  at  lin.t,' 

Ut  n  |»-  it  the  mydrial  i  fan  days  I 

ory  bum   have  weakened  the 

•i,  i  .1  the  liyparomin  or  exuda 

i  dilatation  "('  1 1 •« -  pupil  l«w 

iii    to  be  kepi  up  by  tl»'  use  of  bo  much  o 

1  r\  .      'I'lii      n  n:» 

■  I   :  tiiur    to  tillHf    :i 

be  Dai  A,  and  one  t«' 
i  islic 

I ontioued  until  tl"  !  w* 

or  irritability.      A  (■  i-uul 

ml ;  If  the  nr.'ii 

tinned  earlj ,  at  afti  I  I 

N.\i   iii   importance  is   tin1   local. ai 

( '..I.I   i.....'  L.  ..r_" 
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ill.-  lint-water  coll  or  some  fonn  of  electrical  beater. 

Heal  i'    eon  hyperemia  and  pain.     Dion! ay  also  be 

used  iw an  analgesic  bj  placing  tba  powder  in  the  i 

junctiva  •  wicc  in  the  twenty-Tour  li ■-. 

toeai  bleating  from  the  tempi'.  <itlnr  \<y  tlm  natural 
«>r  tli.'  artificial  fecoh,  aim  controls  pain  :  ami  is  often  the 

tarting  poinl  foi  progreaaive  improvement     li  i- •>!  use 
chieflj  in  i In-  more  acute  eases  attended  with  acnte  pain. 

li  mi'.  I"'  i-  1 1  .i  -I  .'ii  -iirn\--i\ ■•  days,  or  even  more  fre- 
qucntlr,  if  the  pain  reourt    fee)    Chapter  Will).     In 

rat,  tin    pye  mould  nol  i>.-  bandaged,  unless  thi 
needful  i"  protect  il  again  I  cold. 

If  tin-  relief  <;/'  /""'»  !"■  nol  effected  by  the  local  treat 
ment,  ii  nun  l><-  !•< -t  t"  give  analgesics,  I > W; •  ■  opium,  or 
ari'tamliil.  a  little  before  boa-time  to  secure  as  much  sleep 
as.  possible  ;  for  loss  of  sleep  may  seriously  hinder  i 
I    r  the  sequels  of  iritis  we  page  326. 
Prognosis. — When  an  iritis  i>  seen  early,  * !•«■  patient 
should  be  warned  of  the  serious  nature  of  the  attack,  the 
danger  of. permanent  damage  by  iritw  adhesion,  tlnit  Ihe 
i,i  i-  likch  i •  t  1 1< •<-. i it !<•  more  inflamed  and  painful  b 
ii  I  ii -i_r 1 1 1  -  1 1 .  >_'i  i  better,  and  thai  several  weeks  or  months 
in  r.  li  ■  required  Cur  complete  recovery.     The  result-  of 
an  attach  depend  largely  on  treatment  ;  but  also  upon 

constitutional  conditions  that  a I   be  exactly  appro 

eiated.  While  partial  restoration  !■>  normal  generally 
hi  in-,  complete  restoration  is  exceptional.  Recurrence 
ami  relapse  arc  must  common  in  the  insidious  iritis  of  the 
cachectic,  especially  of  anemic  women.  They  are  also 
common  in  rheumatic  and  gouty  iriti>.  Tlu-y  .if'  t-nv 
after  well  treated  yphilitic  iritis.  Although  the  recover) 
of  the  iris  may  be  complete,  concomitant  lesions,  as  of  the 
cornea,  ciliary  bodj  and  the  choroid,  mas  cause  pei 
ii.  in  damage  An  attack  of  even  simplt  iritis  mas  lead 
t.>  mh-Ii  changes  or  sequela  as  «ill  totally  'li  stray  the  nae- 
fulness  of  1 1 1<-  eye.      Y«-l   soniotinif*  an  eye,  blind  as  Ihe 

result  ofiritis,  may  be  restored  to  great  usefulness  bj  proper 
operative  treatment.     I «»  fea  disease*  is  au  early  poaitive 
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defiliit<    --tatiTiunl  .1-  lii  Hi.-  ultii  i  I  n ■  r.isli  awl 

worth!  ■-- 
Cyclitis  (Serous  biti*,  IridocjfelUU,  KeratUu  Puoc* 
\lu-i  cases  ni'  iritis  show  soma  extension  oj  in 
(lamination  to  the  eiliary  body;  and  in  but  fin  i        oi 
cyclitis  does  the  iris  entirely  escape.     Y><  soma  point 
irding  cvclitis  should  l«'  considered  separately. 
Symptoms,  Causes  and  Varieties.      Tin   >rv.n-  pain 

ni.i  pericorneal  hyperemia  resemble  thoM  of  iritis,  tad 

tin-  Vision    i-    impair.. i,  ■  ■<|iiiill\   i»r  In  :i  »iv!il<T   vxU  nt,  mi 

nil  ni'  opacities  in  the  vitreous.  In  evt  re  Acute 
cyclitis  the  ciliarj  r  gion  becomes  very  tender  t..  touch. 
The  causa  in  tin  same  u  those  of  iritis,  but  traumatii  n, 

i  •.  i  -statin  and  syphilis  are  relatively  n    important. 

The  recognised  varieties  arc  about  like  host  m  iritis, 
In  plastic  cyclitis  then   is  exudate  into  the  ciliarj  body 

:iinl  the  vita s,  with  great  danger  of  subsequent  cicatn 

rial  changes.     Purulenl  cycliti    it  ■   ociated  »itli  puru 
lent  choroiditis  (see  pogi 

The  most  characteristic  symptom  i-  the  d<  posit  of  exu- 
date on  the  posterior  surface  of  the  cornea,  ueuaUj  called 

keratitis  punctata.     'I'll,  deposit  oonaistc  of  cells,  fibril i 

material,  and  nioro-organisma     li  is  distributed  usually 

in    isolated    dnl-   arraii'.:i'i|    in   :i    Iriaiiirl..  willi    il-   la-i-  at 

the  lower  margin  of  the  cornea,  ami  its  ap>\  upward. 
This  is  shown  in  Fig.  106.  Tin-  <l"t.-  ;nv  hnvr  ami 
gIobm  together  in  the  lower  pari  of  this  spaoi  |  and  if 
then  i   ■  large  amount  of  i-xudatc  tlm\  running 


I  B 

i  n    lot    Dcpal '  p   '    '■■'    'inn.-.  ..f  'I 

v.  hll.  .  lull 

er«}  in- 


irregnbir  masses.     At  fn-i  thi  cornea  ou  which  the] 
deposited  ih  unaltered!    Bat  ii  thej  remain  long  in  oob- 
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in.  i  with  it,  each  —  | »- » t  gives  rise  t"  opacitj  in  the 
posterioi  layer  ol  th   cornea  itself,  which  may  r»n 

1 "  •  ■  ■  1 1 ;  i tly.      Dc|  of  similar  material   someti 

ir  on  the  anterior  mttu  ■  iris  and  lens-capsule. 

The  pupil   in  r\.Iili>  in:iv  In-  miiiku  li:if   K 1 1 1  •_■•_.  ivli.   lull    i- 

not  contracted  unices    iritis  or  hyperemia  of  the  iris 

is  present.  Tin  periphen  oi  tin1  iris  maybe  retracted, 
inen  urina  the  depth  ol  the  anterior  chamber,  especially 
late  in  plastii    pyelitis. 

The  tension  of  the  eyeball  ia  apt  to  be  slightly  increased 
in  the  early  stages  of  the  eyelitia, and  much  eJovatcd  II 
iaueoma   supervenes.      In    chronic   cycliti 
without   glaucoma  the  tension   is  often  much   lowered. 

Diagnosis. — Cyclitis  ma)  l»-  rooognitcd  by  tin1 
symptoms  as  iritis,  «iiii  the  snots  ol  exudate  on  die 
posterior  surma  "i  rhx  cornea,  and  the  tenderness  of  the 
ciliary  region.  Without  these  latter  the  nasi  maj  l»- 
regarded  as  ont  of  iritis  without  cycliti*.  On  the  other 
hand,  if  in  spite  ol  the  other  symptoms  the  iris  presents 
ni     bible  alteration,  the  ease  must  !»•  olai  elitis 

without  iritis.  Probably  the  myopia  often  observed  after 
iritis  depends  rather  en  the  changes  in  the  ciliary  body. 
In  some  cases  of  iritis,  neithei  marked  changes  in  the  ins, 

nor  the  formation  ofsynechii icnr  tor  several  days,  il"- 

case  at  firsl  appearing  like  eyelitia  Bui  in  such  cases  it  will 
be  Ehund  that  mydriatics  afaou  leas  power  t<>  dilate  the 
pupil  than  in  the  normal  ey< .  on  account  of  hyperemia 
ahvady  existing  in  the  iris.  Syphilitic  iritis  often  shows 
this  peculiarity,  pyelitis  is  liable  to  be  conftised  »iili 
keratitis,  and  conjunctivitis,  and  most  of  what  has  been 

said  of  the  differentiati F  these  affections  from  iritis 

will  apply  here.  It  must  also  be  distinguished  from 
glaucoma  (see  <  baptcx  X 

Trontinont. — This  is  1 1«<-  same  as  thi   treatment  of 
iritis,  except  in  respect  to  the  use  of  mydriatics.    Most 

ni'  cycliti    plicated  with  i  well  under  a 

i!'  pimple  cyclitis  are  equally 
I >■  in  tit i  <  1  by  mydriatics).  But  i  lev  cases  of  cyclitis  do 
badly  under  a  mydriatic.     Hence  mydriatics  moat   be 
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used  cautiously, and  sometime)  'Ii  i  irdcd  altogether.    Ob 

this    BOOOUDl    the   liriclir  luv.lrialii  -.  ilnlii.i   ii.  \\\ -.ilium 

ami  si(.|Bii:iiiiiii.  ar<-  decidedly  preferable  to  atropin, 
and  even  homatropin  maj  !><•  preferred  tor  tentative  um 
in  simple  oyclitis. 

Prognosis. — Cyolitia  i-  re  dangerouf   than  simple 

iritis,  ami  tin-  prospect  of  serious  permanent  injury  t"  liw 

eve  increases  with  the  *  \  ei  ><•■  and  ilanl f  the  attack, 

especially   with   tin-  amonnl    ••!'  ciliary   tenderness  and 
liv|n  ivniNi.  and  the  extent  of  ex  in  bit  ion  into   the  vitreous 
Ikxmi  l>v  its  •i|Kuity. 

SEQUELS  OF  IRITIS  AND  CYCLITIS. 

Tiic  gravity  of  iritis  i«  duo  chiefly  to  tin-  permanent 
iu  oaoscd  by  ii  which  rise  Into  promin1  n.-i   ■.,-  the 
Inflammation  of  the  iris  subflidoB. 
Myopin  following  iritis    i    observed  «»  soon  tw  the 

media    heeonie    sullirienfh    rlear,    1 1    -i     tin-    iiilisiili-iUT    of 

tin-  infla anion,     U  continues  to  diminish,  and  after 

ml  weeks  or  months  it  pa   ■     away,  tin   refraction 

Im mingal t  the  Mini   aail  had  I i  previous  to  the 

attack.     It.  may  roeur  with  reoarranooa  of  the  iritia     It 
is  raostlj  Dotioed  in  eyes  previously  but  slightly  mi 
or  hyperopio.    in  eyes  highly  hyperopio  the  hyperopia  is 

i unonlj    temporarily    diminished,     These  changes  of 

refraction  shook]  be  met  by  prolonged  uw  of«  mydriatic, 
ami  by  the  adaptation  and  prop  if  lenses. 

Posterior  Synechia.— A  Ian  adbc  iom  ol  the  Irjs 

to  the  lens-capsule  may  !»■  attended  with  no  et oon- 

eaueneea,  particularly  if  thej    arc    lender,    ind     tretch 

Mitlieieiitis  to  allow  pretty  i'i movement  of  the  it  i^ :  and 

are  placed  outside  the  limits  of  the  contracted  pupil,  aa 
i|>t  to  bo  «hen  the  ponil  has  been  kepi  under 
the  Influence  of  a  mydriatic  during  the  height  of  the 
iritia  Buoh  hands  tend  t<>  become  more  yielding  and 
thinner  with  time,  and  may  rease  entirely  to  interfere 
with  the  move nta  of  the  iris. 

If,  however,  a  broad  unyielding  adhesion  is  located  near 
the  center  of  tite  lensH  iji-nh  ,  i- it  will  be  if  a  mydriatic 
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i.»t  boon  used,  it  interferon  with  the  entrance  of  I  > ^l«« 

through  tin-  pupil,  and  exerts  a  continuous  traction  on 

both  Uia  I'  ii-  capsule  ind  the  ira.    The  drag  on  thi  on 

buIq  afreets  ill'  cim  iturc  of  the  adjoining  portions  of  the 

causing  irregular  astigmatism ;  and  disturb 

tin-  iiiiiiii- r  i ii.  part,  »  that  a  limited  opaeift  of  the 

I- ii-  results,  interfering   still  Farther  with  the  light  enter 
inej    the.  pupiL     The  drag   on   the   Iris    tends  t"  canse 
i  in  lack*  "i  iritis.     These  are  usually  less  acute 

i    the  priman    attack.     Bui   si -  the  irk  Is  bound 

down  to    i  hi  with,  whatever  exudation  occurs,  tends  t" 
nd  its  adhesion  and  cripple  it  still  farther.     In  tin* 

way  tli idition  .it  the  trm  tends  from  bad  < 

until  one  or  tiie  uthi  r  of  uY  onditionfl  thai  1  n 

liable  to  fellow  iritis  1-  brought  si 1. 

Various  uporations  for  freeing  the  iris  have  been  devised 
and  practiced  with  good  rceiiTtfl.    In  the  best  of  these, 
the  ni     ii  (reed  from  ito  adhesions,  cither  with  a  blunt 
hook,  or  by  seising  and  pulling  it  «itli  delicate  forceps, 
care  being  taken  to  avoid  rupture  of  the  lens- 
ale.     Bui   operations  for  posterior  Byncchia  are  not 
often  undertaken  unless  the  indications  an  urgent,  and 
the  adhesions  broad  and  firm:  in 'which  case  iridectomy 
bettor  procedure.     Usually  suchan  operation  should 

be  don ly  when  the  eye  has  been  for  soma  time  quite 

five    from    hyperemia.       lint     imli.-.'ttion-    may    arise    so 
at  is  to  justify  operation  on  an  acutely  inflamed  iris. 
Occlusion  of  the   Pupil. — In   ran-  wise*     1    plastic 
iriti,-.  free  deposit  of  fibrinous  exudate  from  t lie  aqueous 
0  vers  the  lciHK-apMile  over  the  whole  area  of  the  pupil, 
forming  a  gray  membrane  j  and  partial  occlusion  i    nun,' 
common.    This  membrane  remains,  permanently  occluding 
the  pupil  and  greatly  interfering  «iili  vision.     ESven  a 
one  side  of  the  pupil  maj  interfere  greatly 
••.ill,  vision.    Occlusion  is  to  be  treated  by  making  an 
artificial  pupil  by  iridectomy,  when  the  oyi  bat  b© 
free  from  Bigns  of  irritation. 
Exclusion    of    the     Pupil      |  InnnAn-     Pari 
When  the  whole  pupillary  margin  "f  the 


full. ...,,,,, 
irtr    i  .:|. 


EXCLUSION  OP  THE  PUPIL, 

Is  bound  down  to  the  anterior  capsule  of  the  lent t  oolj 

<|.>  1 1 1 < -  gffbol  -  of  broad  adlu  ;  ccur,  bul  an    en  bm 

of  ilui'l  from  the  pa  ti  rior  to  lbs. 
:i nt.  rior  chamlx  t  it  int.  rropfc  i 
Chapter  XV  I, :""l  othi  c  wave  i  on- 
ditioai  ni  i .  Tin'  fluid  behind  it 
pushes  the  Iris  forward,  causing  it 
(■•  bulge,  :i-  in  Fig.  106.  This  in 
gpoken  of  n>  ballooning  o/  ilf 

The  iris  rises  up  on 
litln  r  side  of  the  pupil,  usuollj 
equali]  ill  round,  but  in  sweuiugs 
■  paratcd  by  depressions  who 
if  bound  'l"»  n  bj  mill-  sinna.  In 
tin-  midst  of  thcee  elevations  of 
the  iris  the  pupil  appears  daprcsaed 
is  spoken  of  s  ■'•:/.-.  pttpft 

W'itli  t!i<'  sbsenoe  of  its  normal  movements,  end  under 
the  pressure  to  which  it  is  subjected,  die  iris  generally 
undergoes  atrophy.  It.-  forward  displacement  at  the 
peripherj  is  liable  to  bring  it  in  contact  «itli  tli<  cornea, 
closing  the  angle  of  the  anterior  chamber  and  causing 
iauooma.     (So    ( chapter  X\'.) 

Sin  li : . 1 1  •-.  e,  if  I  !'t  to  itself,  i-  al -t  certain  to  undergo 

ncrntivc  clmnges  that  «ill  render  it  hopeli  ssiy  blind. 

Iridectomy  should  be  done  >i| it  u  so<  i    u  possible, 

and  repeated,  if  neoessar)  to  eetablisl    i    free  permanent 
communication  between  the  anterior  and  posterior  chom 
ber.    Iridectomy  should  be  doni  1 1  en  though  the  excluded 

|in[iil  I"  perfeotlj  clear,  and  the  vision  -till  a, I. 

Total  posterior  synechia  it  the  c Iiti<  n  in  whicli 

not  only  the  margin  of  tit"  pupil,  but  the  whole  rent  ml 
posterior  surface  of  the  iris,  is  firmly  adherent  to  the  ! 

ule.  It  ma}  follow  a  single  seven  attack  Df  plastic 
iritis  untreated  with  s  mydriatic,  but  commonly  it  fid- 
repeated  relape  tllj  of  insidious  iritis.  It 
may  cause  the  whole  anterior  chamber  to  be  Bhollow. 
But  there  are  no  local  bulgings  like  those  of 
i i"  "  :iml  the  pupil  pi  tater-Uke  depres- 


asQUBiA  of  turns  and  croLms. 

RaJlier  Um  iris  around  the  pupil  appears  thin  and 
Battened. 

In  r 1 1-  - : .  :i - ■  - .  :i. . .  - .1 1 1 1 . i s i ■  isea  in  the  « 1  - ■•  pel  parts 

of  the  i  •"•  bavn  caused  diminished  intraocular  tension, 
.mil  bopctuss  blindness.  \\  Inn.  how  ver,  ■.:""<  I  perception 
..i  li.  in-,   -..nir   •.  i-mn   inns    be   pn  served 

farther  degenerative  «-lunij^<*^  in  tin-  e\  !«•  pre- 

ridectomy.      This,   however,  iihi.-i    In-   ihmihii- 

|>:ini  I .hI   ••!    ili-  Inn     I111-.   although    it 

may  -till  be  dear.     Iii  total  synechia,  ii    -  commonly  im- 

■1>-  tn  remove  any  < siderable  piece  of  the  iris  and 

make  a  free  opening  into  the  posterior  chamber,  which  is 

tod  except  al  its  periphery,  will i  also  removing 

the  adherent  lensn  insula;  and  any  injury  to  the  capsule 

-  -in-li  opacity  and  swelling  of  the  fens,  unless  ri  be 
promj  moved,  as  would  make  the  operation 

harmful,  rather  than  beneficial.  Extraction  of  the  lent 
imivi  be  done  to  render  iiioccssful  the  opt  ration  of  bii 

Atrophy  and  Degeneration   of  the  Iris.—  I 
traoted  or  repeated  attacks  of  iritis,  numerous  and  Bra 
syne  luston  of  the  pupil  and  total  synechia, 

likely  to  l>i-  I  by  <h  generative  changi      in  the 

iris.  Tin'  surface  loses  ii-  normal  inequalities  and  luati  r, 
becomes  comparatively  uniform  and  dull,  and  of  a  gray- 
ish  color.  Tht«  iris  \n  thinned,  its  proper  tissue  atrophied. 
With  these,  corresponding  changes  occur  in  other  poi 
of  the  uveal  trad  ;  and  such  an  appearance  of  the  in-  is 
a  most  nnfavorable  sign  at  to  the  condition  of  the  deeper 

Sometimi  without  genera]  degenerative  ehanges, 
atrophy  of  ■>  particular  pari  of  the  iris  may  occur. 
Tims  after  exclusion  of  the  pupil  in  early  childhood, 
complete  atrophy  "t  certain  |mri.s  leaves  gnps  in  die  iris- 
rcscmbling  congenital  poll  oria.  Tlunning  of  the 
iris  by  absorption,  until   tin-  red  nindiig-refles  can  be 

en  through  it,  may  ooaur  after  the  disspp  inm 
of  local  deposits  in  the  ii  oiallj  after  gumma;  or 

it  may  occur  after  bruising  or  stretching  of  the  iris. 
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ad  extraction  ,   or  in  i  tdorly  people,  wit] I 

lil  -Imi-v  <•!"  previous  disease  nr   injury. 


NEW  GROWTHS  IN  THE  IRIS  AND  CILIARY  BODY. 

Gumma  of  the  Iris  and  Ciliary  Body.     In  iritis 

occurring  i    .1  tut larj  -ympii f  syphilis  there  lire 

often  1  - ■  -i !•■  writer*!  M}  always)  umall  temporary  papules, 
granules,  or  condylomata,  situated  near  Uw  pupil,  which 
blink  down,  sometime!  giving  rise  to  visible  debru  in 
the  anterior  chamber,      la  the  tertian  utage  gummats  in 

lite  torno  of  large  rounded  masses,  like  ■  I  »•  > -  ■  •  thou 

1        107,  appear  in  Lite  iris,  with  severe  iritis.      I 

unu  1   ■    ibsorj under  treatment  for  syphilis,  leaving 

distinct  scars  in  the  iris.    'J 11a  arising  in  tin  ciiinrj 

body  is  attended  with  pyelitis,  and  ma)  cause  marked  dii 

placemenl  of  the  iris,  or  staphyl a  of  lh<  oiliai 

umI  corneal  astigmatism.  It  should  receive  1 1 » « -  name 
treatmenl  :i-  gumma  elsewhere,  except  thai  mercury  ia 
relatively  more  important  than  potassinnf  iodid. 

Tuberculosis  of  the  iris  '.rein-  l>cfore  the  ago  of 

twenty.     It  begins  m-  Isolated  hiloa  in  the  iris-tissue, 

each  snrrounded  bj  minub  vessels.  Flu  rie  1-  swollen 
and  inflamed  throughout,  The  genera]  appearance  is 
illustrated  by  Pig.  108.     Tin-  individual  deposits  may 
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oontinue  t<-  grow  until    ovorol  mill! ten  in  diami 

or  they  may largo  absorption, and  bo  followed  ]"•  1 

1  .  ii  crop,      Occasionally  but  :>  single,  growtli  ; ■  | •  1  ■ 

1.  which  may  Increase  in    in   and 


'/A'  //-/.s   ,|.Y/»   i  IUM.Y   nODV 

- 1  •  - 1 1  In  rare  cases  the  growtlu  fiaallj  din- 

appear  leaving  the  eye  with  good  right  and  the  patient 

y  the  eye  is  destroyed, 
UKJ  thi    patient  RuccuRibs  to  general  tubereuloi 

i-  ih.   -<iii  ml  treatment  far  tabercnlostfl  ami 

Sarcoma  of  the  Iris  or  Ciliary  Body.— Ban  i 
in  tin-  iric  irtarb  iigle  brown  man  whicli  nl  iir*i 

f rows  very  slowly,     li  do)  tnuofa  pigmej >!'•«!.  vessels  may 
«•  trooed  upon  it.     Frequent  benon  Dooinr. 

li    it   starts  behind  the   iris,  if  beoontei  adherent  to  ii ; 
ami.  currying  ii  nway  from  it-  ciliary  attaehn  1 1 

iridotualysts.     It  i*  mosl  common  [nearly  adult  life, 
but  may  occur  at  any  period.     After  a  |i<ri.H|  .if 

ili  which   may  last    for   v  infl  Ufa 

and  increased  tension  of  thi  eyeball,  brt 
through  ii.  scloro-corueal  coat,  and  terminates  in  R 
ra|.irlly  growing  tumor  and  death.  In  a  few  oases  the 
growth  Baa  been  removed  with  the  aegmenl  of  the  iris 
which  ii  springs, and  has  not  recurred.  More  fre- 
quently the  whole  eyeball  must  !"•  excised,  or  if  it  ha* 
penetrated  the  sclera  the  whole  contents  of  lite  orbit 
should  !"•  removed,  u  tor  sarcoma  of  the  choroid. 

Carcinoma  of  the  iris  or  ciliary  bodv  i»  very  rare. 

Benign   Tumors.— A  congenital    projection  of  the 
uveal  layer  ol  I  through  the  pupil,  Mich  m 
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'.  hamfctft 

is  normal  in  the  eye  of  the  none,  is  colli  iton  o/l&s 

[tapp  «  cnoeoJote-brown  not) 

•  in  the  pupillary  margin. 

Minute  benign  pigmented  growth 
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i  Hues  occur  in  the  iris.     Cj/tt  <if  !/'■  iria  i- 1  |  raj  r I 

ii. in  -in.  ini  tumor  taring  tnuoo  tin  appearance  repre- 
sented i"   Fig.  10ft      Ii  COH  'I""  transparent  wall, 

oontninio  ut  fluid.     An  epidermoid  pearl  or  pearl* 

.1'  » 1 1 < -  ni-  i-  a  small  white  smwly-growing  ma 
epithelial   or  atheromatous   matt-rial.     Both   oysts  and 

cjiiili  rmoidf  disturli  anil  injure  adjoining  ii--m-  li\  pn  .-.-.- 

iii>,  and  if  undisturbed  ma]  caose  glaucoma.  They 
commonly  start  from  tome  injury,  especially  the  implan- 
tation i > | >•  •  ■  t  the  iris  of  b  rilinm,  or  ■  pjex t'  epithelium 

from  the  skin  or  conjunctival    They  should  1»'  exc 
A   Ei  of  Boaoutar  tuma  of  the  iris  ore  recorded. 

MOTOR   DISORDERS  OF  THE  IRIS   AND  CILIARY 
MUSCLE. 

The  normal  reactions  "t  tin  pupil  and  their  alterations 
bj  disease  bavt  already  been  descrilied  (page  72),  and 
further  referred  lo  in  Chapter  XX.  Pereiatent  dilatation 
«>f  the  pupil  from  whan  1 1 a  cause,  ealled  mydriasis. 
The  most  frequent  cause  of  mydriasis  i-  the  ase  of  s 
mydriatic.     It  maybe  placed  in  the  pal  i  n  without 

his  knowledge,  as  by  s  oontaminated  dropper  :  or  he  may 

use  it  ami  deny  it.     The  .n mi    required   to  produce 

mydriasis  is  so  minute  that  it  ma)  \n   splashed  into  the 
ins;  unilateral  mydriasis;  or  taken  in  medicine 

or   (bod  qmte  onconao dy,  when  it  will  can- [ual 

dilatation  of  both  pupils. 

Persistent  contraction  of  the  pupil  is  called  tnyosis. 
It  may  also  !"•  caused  by  drags,  especially  caerin  (physos- 
tigmin)  or  pilocarpin  locally,  and  opium  internally, 
various  conditions  of  the  iris,  especially  moderate  byper- 
i-mia.aUii  i-aii-i-  it.  I"\:n_"^<n»tii in  (if  the  normal  alternat- 
ing  • trai-tion   and    dilatation    of   the   pupil    on   pa 

from  s  dim  t.i  a  bright  light  i-  hipput.  Trafnulousneas 
of  the  iria,  when  tbo  iris  loses  the  rapport  ol  the  ctystal- 
linr  lena,  ia  calk  d  iridodom 

Cycloplegia,  paralysis,  "r  paresis  of  accommodation, 
paralysis,  or  pan  ns  of  the  ciliary  muscle,  is  (>•  l«-  sharply 
distinguished  from  pros  yepta,  although  their  sympl 
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cts  precisely  alike.    The  former  is  Iobs 
inability  to  influence  the  skill 

ii.  m  ile  :  i !     latter  arises 

■  it"  the  lens,  limiting  the  effect 
produced  upon  it  by  r  1 1  -  -  normal  ciliary  muscle.  P 
byopia  comes  mi  imperceptibly,  and  rarely  or  never 
diminishes.  Pamlytusof  lecommodatiou  mat  be  entirely 
sudden  ;  even  when  mostgradaal  it  changes  notably  from 
month  i"  month;  and  it  may  end  in  partial  "r  complete 
recovery,     I  >nc  or  both  eyes  may  be  affected. 

Causes  and  Varieties. —Tin-  most  frequent  oaUM  Is 
the  influence  of  a  cyeloplcgic  drug,  which,  al  the     uns 

time,  produces  dilatati< F  the  pupil.     Diplithei 

ttlyxi*  of  tin-  accommodation ii  the  thir»I  to  tho 

h  \\<-<l<  from  tin-  oniwl  of  the  disease,  and  taste  from 
■  few  da)  months.  It  i-  commonly  not  attended 
with  dilatation  of  the  pupil.  Ii  is  sometimes  completej 
but  mon  frequently  partial.    Similar  u  i  Dfacoom- 

lation    may    follow    epidemic    influenza,  "grip,"  and 
other  acute  Diseases.     Paralysis  of  the  ciliary   mo  ok 
iterative  changes  In  the  brain  and 
spinal  cord.     1 1  m  r.  i uu  ■>  d  b)  nasal  diss 

Spasm  of  the  ciliary  muscle,  or  spasm  of  accom- 
modation, ban  l>eon  already  alluded  to  (pages  129  and  I  Hi). 
[talso  i-  produced  bj  urn  erin  (physostigmio)  ana 
pilocurpin,  and  Im  of  the  central  nervous  system. 

The  treatment  i-  tin  oat  of  a  mydriatic,  and  the  removal 
of  the  cause,  if  possible. 


SYMPATHETIC    OPHTHALMIA. 

When,  after  injury,  an  eye  is  permanently  damaged  by 

Iihtstic  inflammation  ol  the  uveal  tract, the  follow  eye  i- 
iablc  to  suffer  from  what  u  o 

-  apparently  similar  occur  in  which  the  Ural  eye  i- 
i -ci  I  without  ti  ii  :  but  these  may  be  instai 

of  bilateral    idiopathic    .|i-.-i-c.   <.nc    ,av    l.ciii.j-    ritlciinl 
before    the     other.     Sympathetio    involvement    of    the 

i  '1  t'nr  nvo  hnndr 
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Pondera  pointed  mil  thai  Ihew  wi  ili 

by  great  liubilil 1  i"  i  nmpleto  'i 
ul   sight,  and  but  slightly  influenced  by  treatment, 
paihetie.  in/ton  •  the  other  cawing  grail  tempoi  iry 

interference  with  vision,  but  prompt!}  cured  by  removal 
ol  tin  injured  eye, aympathtt*   imtittim.    Obscure 

pnlhtti blyoiAa  may  w\»>  ncour.    The  wounded  w 

called  tl  o  cw  ;  the  otlicr  the  tit) 

Sympathetic-  Inflammation  {Nifmpnthrlie  OfAlhot- 

f  p ,  ,'.■  •    t /'■•'.•/.-■■ .    l/iyj  i 
OpA£  -Sympathetic  ophthalmiti  ral  iu 

Bammation  of  one  eye,  following  injun  to  the 
andcharai  m  insidiouH  invasion,  seven  intlani- 

n  of  the  uveal  trait,  a  ohronie  course,  with  M 

to  repeated  relapses  and  exacerbations,  ind  i  do 
i'  ii  in  complete  Uindi 
Symptoms  and  Course. — Sympathj 

verbeguu  until  two  or  Ihree  weeks  after  the  injury 
•  •i  the  exciting  eye.  It  most  frequently  occurs  si  from 
fix  t«>  ten  weeks;  and  after  two  yean  from  the  prim 
injury  it  in  extremely  rare.  The  lin-i  symptom  maj  be 
inability  t<<  sustain  an  effort  "t  accommodation  in  tli<- 
sympathising  eyei  This  is  usually  followed  by  byporemii 
of  the  whole  eye,al  first  -lij;lit.  but  gradually  ini 
In  a  few  cases,  there  has  been  early  optic  neuritis,  and 
DcuroretinitiB.     In   other  Bases,  the   first    liyperemi 

mainly  conjunctival.     In  all   cases,  however,  thei a 

appear  discoloration  of  the  iris,  pericorneal  redo 
photophobia,  spot  I  the  p      rii  >r  surface 

of  the  comes  punctata  i,  plasl 

ing  the  iris  i<>  the  anfc  nor  capsuh  ;  and  clouding  ol 
vitreous  humor.     Thesa  symptoms  increase   in   severit] 
until   vision  i     :..iily   impaired.     Under  treatmeni 
My  without  it,  they  maj  then  greatlj  improve.    Bui 
is  a  rclui**',  the  plastic  exudation  incn 
the  '.ii"  i  louded,  and  vision  still  fui 

reduced. 

tf  the  line  on  t<>  partial  or  complete  roc  wry, 

the  i  i  pa  iri  I  I  than  tin1  original  nil 
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and  probably  altar  one  »r  two  relapses  there  nv  •  1 1  be  con- 
tinued improvement  If  the  case  award  an  un- 
favorable termination,  Bach  relapse  leaves  the  aye  mon 
ged;  and  relapses continue to occur at  intervals ol  i 
few  week*  <.■<  many  months,  until  all  vision  is  lost,  and 
tin  eyeball  shrunken  and  soft.    Commonly,  diminished 

tension  may  !"■  noticed  within  n  feu  days  after  lbs i- 

menoement  of  the  inflammation  of  the  uveal  tract    The 

Ciin  ai  first  is  rather  slight,  and  the  Lrfai  may  be  firmh 
mini  down  before  it  is  realized  thai  c 1 1 •  •  inflammation  I 
at  all  serious.    Subsequently  the  pain  and  dread  ol 
■  <\   the   ayes,  or  of  exposure    to    light]  become   more 

111:11  i. 

Opacity  of  the  vitreous  usually  interferes  with  the 
study  of  the  ophthalmoscopic  (manses,  bnt  alterations  of 
the  choroid  are  tho  rule,  while  much  inflamoi  d  the 

optic  nerve  and  retina  are  believed  <<>  ]><•  exceptional. 
Occasionally,  there  is  severe  inflammation  of  r  Ii<-  cornea 

and jiMK  livu,  the  latter  without  my  great  amount  of 

discharge.     Cases  have  been  reported  as  of  sympathetic 
origin,  where  the  inflammation  was  confined  i<>  the  cornea 
:mil  conjunctiva.    But  it  is  doubtful  if  these  should  be 
led  as  instances  of  sympathetic discs.  e. 

Causes  and  Pathology. — Tin-  only  well   undent I 

element  in  tlw  causation  of  tl>i>  disease  is  the  injury  to 
toe  ■  This  injury  nuy    possibly,  in  some 

inple  plastie  inflammation  of  the  uveal  tract 
of  tbat  eye.     I'ut  in  the  grreut  majority  of  cs  •    il 

plastic  inflammation  following  perforati f  the  a 

■■!■■  -i  -i ■■n:i!ii.  lull".'. in;.'  in i •r.iniiinii  i.v  ulceration,  as  in 
iiitni-ociilii  i  imi  i.  aaualtj  following  perforation  by  trau- 
matism. When  i"  traumatisrn  i-  added  the  lodgement 
ufa  fori  i  in  ide  of  the  vitreous  oliamber,  the  risk 

i>i   syrapathetie  inflammation  in  greatly  Increased.     The. 
removal  of  niofa  a  foreign  body,  after  plastic  inflami 
(Son  baa  been  Ml    np,   [iocs    not    remove  all  cham-i 

kthetic  'li-.-n-  ,  Iml  dora  iliminisb  tin-  j>'  >f 

1  "■  1 1.  -r  I- 1 1  i i» vr  WoiiihIs  ill' 
have   been   noticed   to   l»-  especially  likely 
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disease.     Wounds  panel  rating  throogh  the  cornea,  an- 
terior chamber  and  iris  nra  do  Edi  illy  leu  likely  to  1 1 
it.     It  more  IVequentli   nooani  in  children  and 
persons  than  in  later  life. 

Hiiw  tin-  ili-.-^.-i  of  iiic  oxeiting  eye   fits  up  the  disease 
in  tin-  other  i  iwn.    Bui  the  q>oculntion8  regard- 

ing ii  are  of  intoresl  Eor  their  bearing))  on  general 
pathology.  The  optic  nerve*  connected  bj  the  chiasm, 
and  tin-  lymph-el  immediately  around  them,  have 

bean  regarded  as  the  path  by  which  an  infection  "mi- 

'I  "  from  ;l h  eye  to  tbi  i  th  r     Bnl  then  is  little 

microseopioal  >>r  oxportmental  ovklenoe  to  Bunporl  this. 
Experiments  made  to  confirm  ii  have  nearly  'ill  (ailed  i" 
produce  anj  inflammation  ol  the  second  eye.  And  where 
siirli  laflammatioii  was  produced,  ii  wnn  prolmhly  pari  of  i 
general  infection  rather  than  a  genuine  sympathetic  opb- 
ili.ilmiti.s.  It  h;i-  in  i  ii  supposed  thai  the  ciliary  m 
were  the  channels  through  whloh  th<  exciting  eye  in« 
jorionsly  affected  the  sympatl  too, 

positive  evidence  is  lacking     Someti ohangoi  bavc 

been  found  in  those  nerves,  Bometimes  thej  haw  not; 
and  if  the  influence  of  the  nerves  beoni  of  pervt  rted  fiino- 

oarked  histologic  ohangee  in  them  should  nol   !»■ 

.•.\|n'i'tcil.     h   !  1:1  -   in  i  M  I    thai    - morbid 

trial  from  the  exciting  eye  maj  outer  the  blood  ind 
-ci  ii p  inflammation  ■"  tlie  uveal  traol  of  the  sympathising 
eye,  although  doing  no  harm  in  othi  c  pari  of  the  body. 
This  might  !)••  n  cyiotoxin  developed  from  cells  of  the 

nvi  il  trael  I  Brown  Pusej  I    ilthough    u  i\    <    ■■■  urr e 

cemsai  variance  with  the  xaa  that  no  organism  develops 
■  trnctive  to  its  own  cells. 

Finally,  it  ii         ■  est  d  thai  thr  mgh  lh<  i  lliai  j  m  I 

the  injured  eye  i-  capable  of  i  vorably  influencing  its 

fellow,  so  dial  the  influenoi  tending  lo  excite  inflamma- 
tion therein,  which  wonkJ  otherwise  I"  successfully  resisted, 

ible  l>y  :ii<l  of  this  morbid  predisposition,  to  over "■ 

iln     t .  - i - 1 :i  11 1 f  the   tissues;  and    thai  ■  betio 

inflammation  is  -■  i  up  bj  the  injuriout  sub  finom 

tin-    exi  i  i  or    I  in    ordinarj    causae  of    inflsm- 
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■nation  acting  iii  the  presono-  of  tin-  run-taut  unfavor- 
able influence  exerted  by  the  injured  aye. 

Diagnosis. — When  oik   <  j  i   has  been  lost  or  Beriously 
unpaired,  any  inflammation  hi  the  second  eye  should 
excite  suspicion.    '1'f k-  careful  examination  of  the  pre- 
\  i.ni-ly  bund  eye  will  then  indicate  if  it  be  liable  to  < 
rmpathetic  disease.    If  it  be  blind  with  diminished  ten- 
adherenl  and  degenerated  Iris,  and  opacity  prevent 
iiur  any  viiw  nf  tin-  i'iiikIus, especially  «iili  anj  history 
or  injury, it  must  be  regarded  witii  gravo  suspicion.    In 
the  supposed  sympathizing  eye  the  presence  of  the 
of  iridocyclitis  point  to  sympathetic  inflammation.    With- 
out thor  the  <li:ij;ii<»is  i;min »(  lie  r.rl.'iiiily  ISada 

I-'.von  though  the  disease  bo  sympathetic,  one  must  -till 
distinguish  between  inflammation  and  irritation.    Sympa- 

lln  -tic  iii  Ham  ma:  i  ■  m  usual  ly  within  B  fe*  W*  : 

■  few  mli-  after  injury.    Or  If  it  arise*  lal  tr,  it  mostly 

Iblli  m    p  renewal  of  Die  inflammation  in  the  exciting 
Irritation  usnallj  in  ■■■  in  after  tin  •  z<  iting 

been  injured,  and  has  long  been  free  from  inflammation, 
ami  its  tissues  have  undergone  di  on   especially 

it'  it  bo  the  seat  of  oalcareouj  changes,  or  oseiflcation  or 
the  choroid. 

Sympathetic  irritation  may  be  attended  with  great 
Irritability  of  the  sympathizing  eye,  increased  borima- 
tion,  R  n-  of  lighl  and  complete  inability  to  use  thi 

Bi  i  a  unination  li  will  be  found  that  the  pupil  n 

freely  u<  light,  and  that  the  iris  h  of  normal  appearance  ; 
and  "ii  removal  of  the  aaoac  of  irritation,  complota  ts> 
'i.'..!.  occure  within  ■  few  hours  or  days.    The  earlu  I 

symptoms  of  sympathetic  inflammati ;iv,  bowover, 

closet]    •  emblc  thow  of  sympathetic  irritation.     En  both 

■  i-c  it  inav  be  difficult  t..  iaw  the  ace ntodation. 

Treatment. — The  fin  I  thai  the  axe  ting  eye  has  already 
been  greatly  damaged  cm  destroyed,  ana   that  alter  tiic 

actual   1 1 1 •■  ■  •  I • nt  of  the  sympathizing  eye  the  most 

efficient  treatment  may  fail  to  save  it.  makes  prophylactic 
tnatnn  hi  nt'  the  highest  import) e.    This  oonsi.st.s  in 
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the  removal  of  what  i.->  liable  i"  become  an  "exciting 
eve."    On  this  a urn  tin  eyeball  should  licrcinovad: 

A.  If  btind  from   itdury  anil  tl  ati*. 

(1).  When  known  or  supposed  to  contain    i   for  gn  I 

which   OBI t    Ih    .  xlr.nl' (I.      I'J).    When    ill'-    injury   lias 

occurred  in  the  ciliary  region.     (3).  If  the  injurj  I*  i 

(within  two  years)  and  toe  patient  a ol    remain  within 

eaaj  reach  of  competent  professional  advice,  even  though 
the  eye  does  not  contain  a  foreign  body,  and  the  wound 
was  n"i  in  the  ciliary  region. 

II.  If  ii'ii  bl  nth  greatly  in  and  the 

H,<it  <<i  iridoeyctitu.  ( 1 1.  If  known  to  contain  a  foreign 
body  that  cannol  othorwhn  bo  removed.    (2).    If  toe 

woimil  be  in  the  nlliary  rogi md  the  inflammatory 

prooeBS  be  active  with  diminished  intra-ocular  tension. 

( '.  [f  tin    aye  li:i-  been  bo  severely  injured  thai  all 

aha •  "i  further  utefai  viam  is  d  n though 

inflammation  baa  not  yet  sol  in,  ii  Bhould  be  rmnoved  if 
the  patienl  cannol  remain  under  corapetenl  observation. 

The  operations  of  enui  leation  of  the  ej  i  ball  and  ii-  snb- 
Btitutss  ii'  described  in  Chapter  XIX.  Their  value  in  pre- 
venting sympathetic  ophthalmitis  may  be  considered  here. 
It  cannol  bo  claimed  thai  i  Ion,  with  <»r  without  the 

insertion  of  an  artificial  vitreous,  has  been  practiced  hm^ 
enough  or  widely  enough  to  prove  thai  ii  in  equal  in 
valns  i"  enucleation  :  bnl  it  has  i <•  ■«•  > *  sufficiently  pructi  i  d 
lOshoM  thai  it   has  valui   in  this  direction,     If  infii 

travelling  through  the  optic  oar 'bythi  lymph-chon- 

ii. 1-  adjoining  it,  be  a  factor  in  producing  *ympathetic 
ophthalmitis,  evisceration   most  always  I"-    inferior  '<> 
enaoleatlon    as  n    prophylaotic   measure,   for    infection 
droady  lodged  in  the  solera  or  adjoining  lymph  an 
would  !»■  undisturbed  bj  evisceration,  bul  wmdil  I" 
ougfaly  removed  by  enuoleation.    Ilcsides  th<  removal  ■•! 
the  injnred  eye,    die  only   measure*    of  pmphvli  ti    ire 
those  of  general  hygiene,  and  care  in  the  use  of  the 

When  sympathetic  inflammation  I)  begun, 

must   fn  I  ider  thi    valm    of  tlie  exciting  eye.     In  a 

-    this   retains   useful    vision;    and,   singularly 
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enough,  nun   still  continue  with  useful  vision,  although 

ympatbising  eye  maj  I ntirelj  lost.     In  si u-h  cases 

the  exciting  eye  \<<ll  l»-  in  the  end  the  only  seeint 
and  nual  therefore  I"-  retained.  Bnt  i'  the  eight  of  tin? 
.  (citing eye  be  already  [oat  ■  t  ii  ii  ■■•  H"-  seat  of  active 
inflammation  that  in  likely  to  dostroj  ita  Bight,  ii  should 
bo  removed  at  tho  earliest  |mis-x»1>Ii-  moment,  Yi  •  <■■■■ 
the  opposite  advice  of  a  <■■■■■  authorities  left  the  surgeon 
in  uncertainty   i    to  what  be  should  do.    Hut  thoezperi- 

once  "i  the  profVnston  has  noa  ii n  (rated  thai   die 

ebaai f  r van   of  the  sympathising  aye,  is  maefa 

better  if  1 1 » « -  exciting  i  ye  be  promptl;  ed. 

The  adaptation  •  ■!  an  artifi<  is!  eye  i > »  replace  the  globe 
removed  in  discu*  eel  in  <  hepter  XIX. 

Tho  patient  should  !>■ nflneu  to  i  darkened  room, 

spending  must  ofjho  D'mo  in  bed,  but  alio  wed  to  move 
about  sufficiently  bo  avoid  bed-weariness.  Tin  eye  must 
have  complete  rest  and  should  be  kept  fully  under  the 
influence  of  atropin,  unless  iritic  adhesiona  have  already 

t»  oo so  extensive  and  firm  thai  the  drug  can  cause  hut 

little  or  no  retraction  of  the  iris.  Leeches,  or  the  artifi- 
cial leech,  may  with  advantage  he  applied  to  the  temple 
daily  (or  a  few  days  during  the  beurht  of  the  attack. 
Bathing  the  agn  fox  a  few  minutes  in  very  hot  water 
be  practised  evi  ry  few  hours. 

The  general  treatment  should  include  the  oaeof  mer- 

:  up  t<>,  hut  not  bej d,  thi   point  of  eonstitutional 

unprsasKm.  This  may  be  given  in  laxative  doses  of 
calomel,  and  inunctions,  until  sonic  effect  is  prodm.  .1  . 
and  then  it-  action  sustained  by  the  internal  use  of  the 
protiodid  or  tnchlorid.    In    addition,    tincture  of  die 

■  lil  irid  of  iron  in  large  d -  has  appeared  bt  neflcial  ;  and 

small  doses  of  quiuin  arc  usually  indicated.  Bqual  in 
importance  with  such  specific  medication  Is  care  to  im- 
prove in  every  way  the  general  health  and  nutrition  of 
the  patient.  It'  pain  prevents  sleep,  small  doses  of 
morphin  oracotanOid  may  !*■  |  iven  each  evening. 

After  tin    inflammation  ban  subsided,  it  is  sometimes 
necessary  to  do  iridectomy  or  some  allied  operation,  to 
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maka  a  clear  piaaago  when-  the  pupil  has  been  cU>m«I  by 
Hi.-  in  iota  or  inil.iiiiiii.iii.iii.  Such  opcratiom  on  ililli- 
oull  nil  of  the  inelastic  brittle  condition  of  the 

ind    H'  vcrj  liable  t<>  In-  followed  hi  a  renewal  of 
inflammation.    They    are    bosl    postponed    until  many 

nth*,  or  even  years,  after  :ill  symptoms  of  inflammation 

have  subsided. 

Prognosis. — The   majority  of   sympathetic 

ophthalmitis  end  in  blindness.  Probably  half  of  those 
energetically  and  intellifiitly  treated  from  earlj  in  the 
disease,  do  not  escape  Sua  late j  and  it  is  certain  in  all 
neglect  d  oases.     Even  when  tin-  di-oa..,.  nm:  to  ■.  nl<  I 

pr ptij   i"  treatment^  the  prognosis  must  bo  carefully 

rued.    Tip    special  tendency  to  relapse  most  be  in- 

'I  nil  ;  an<!  where   (lie  eye   ha-  I ><■« -11  ;i I : ■  ■■  I ■.   criiisi<lcr- 

i  i  n  danger  of  relapse  ami  further  imfMtir- 
menl  '.'ill  not  be  over  for  two  years.    When,  however, 

the  relapses  bee ■   Ian  ind  I        evero,and  tbeeyaon 

tin-  v. 1 1 •  > I •  i-  improving,  the  outlook  in  i-iK'<>uranin>j;  ami 
ii'  the  recover]  from  the  earlier  attach  i-  complete,  and 
baa  lasted  for  ona  rear    the  aye  may  be  regarded  as 

cured 

[tin  to  be  borne  in  mind  thai  evonaftei  the  removal 
of  an  injured  eye  tin  danger  ol  lympathetic  inflamma- 
tion continuea    for  al   least   three  or  four  weeks,     in 

numerous  easai   ll  hai    ippeered  tw '  three  weeks  after 

die  removal  nf  ilii  ;  >•< I  hn   run  i  charai 

though  generally  such  attacks  have  been  mild 
.iml  amenable  to  treatment. 

Sympathetic  Irritation  (Sympathetic  Neuroma). — 
I'M-  condition,  long  oonfuHcd  with  m  mpathctic  inflamma- 
tion, i  one  in  which  the  sympathizing  eye  may  be  ren- 
dered ontircli    useless,    temporarily,  or  -<•  \<>uc  a.-  the 

exciting  eyi       retained;  yet  on  rei ral  of  the  exciting 

eoovt  rj  i-  oomplete  within  a  few  bourn  or  d 

Symptoms  and  Course. — Sometime*  during  the  first 
few  days  after  injury  to  tin  eye,  and  before  It  is  iim<  for 
sympathetic  inflammation  to  develop  th<  othei  eye  mav 
appear  disturbed,  verj    sensitive    to   light  and  irritable 
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when  used.     Hut  this  primarj  dieturbanoi  quickly  sub- 

mde*   ami   niiiiiy   month  tap    '    l»l  -viii- 

pethotie  irritation  is  lik.lv  to  bo  developed.     Ii  Ix 
with  difficulty  ..r  pain  in  using  the  oyoi  for  in 

It'  iIk-  iii'coin latum  I..-  not   aotuoflj    diminished   in 

amount,  the  ciliarj  is  quiokh,  tired  |  tod  blui 

of  near-vuion,orptin,oi  oai    after  tneejn  i  nave  be ed 

inn  n  iborl  tine.    Boon  photophobia  and  ez<  rim* 

tiond<-v<-ln|>;  then  general  hypcramMoftheconjunctivaand 
solera.    These  Byraptoroi  may  yield  <<>  rat  of  die  i 

or  improvo  spontan sly.     Laterthci  rtou 

mill  I me   more  constant,     Examination    il   the  eye 

becomes  difficult,  bul  ii^  pupil  dilates  fully,  and  by  using 
cooain.  tin-  • « t « •< t i  i  and  (budus  of  thi  rye  can  be  - « n  to  be 
normal,     tn   lympalhttie  amblyopia,  the   impairment  of 

m  is  more  gradual  i ostant,  and  the  photophobia, 

kaorimation,  and  hyperemia,  alight  or  entirely  abe 

The  diagnosis  hat  been  diaenased  in  oonneotkui  with 
that  of  Sympathetic  Inflammation  [page  337).  It  may 
iI-m  in  iK-itlful  to  distinguish  these  conditions  from 
hysteria,  malingering  (when-  dniuayeH  arc  involved  i.  and 
the  dread  of  blindness,  which  sometimes  greatly  disturbs 
potienta  who  have  Inst  an  bj     by  injury. 

Treatment  and  PrognoeiH. — The  removal  (>f  the  CX« 
citing  Bye  a  the  only  treatment  and  the  whole  treatment. 
Petted  oure  '-in  be  promised  from  it-  It'  thn  ia  not 
removed,  the  disability  of  the  sympathising  eye  "ill 
remain,  partial  or  complete,  under  any  other  treatment. 
Fur  the  relief  of  sympathetic  Irritation  evisceration  is 
squally  ;i-  effective  qj  enucleation.  Even  optiec-oiliarj 
neurotomy  will  give  al  leaat  temporary  relief. 

MSSASBS  OF  THE  CHOROID. 

Purulent  Choroiditis  kortndUU 

{rieUxitonidi  wphlAalmiit*).  —  Purnleal     inflanv- 

mi   nf  tin'   oboroid   i-   rarely   or   never  confined  to 
that  membrane.    Not  only    I ■■<     the  whole  uveal  tract 

•   in  the  process,  but  the  retina  and  vita 
involved  and  nsnally  the  who  omctimra 

lining  stmctnres  rafler  with  it. 
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Causes. — Direct   infections  l>y  pi              •  wound  i»f 
tli<>  <\ i-Kull.  septic  opt  mttoi           cially  cai 
t i - •> ■  in  in-,  iiiin:  ,  01   suppurating  ulocr  of  tl rnoa,  are 

tin-  i-iilin 'iin-i  -  nl'i  In   !■  il.il      ii|.|iiii   Hi..::.      Il 

Hum  suppuration  or  thromboeui  in  il rbit,    Prnm 

these  causes  ii  attacks  onl)  the  one  eye.    Ii  als 

j i  nci  ills  .iil'.-i  ting  I >•  »t  1  •  eyes,  (torn  mi  orcmbo! 

in  erysipelas,  puerperal  si ;  |iii>'  endocarditis  : * i «« I 

othi  i  formi  of  pyemia,  scarlet  i 

gitis,  influeiuta,  and  other  acute   pa  ifie  diseases. 

Symptoms  and  Course. — The  attack  is  usually  iron 
severe.    The  exceptions  lo  iiii-  occur  lat<  in  thecour 
i  \li.in  ting  I'  brili  i  brospinal  mi  nin- 

ii  .  ohildren.    Tbi  re  i    seven   pain  in  the 
:ni.i  bead,  intense  hj  pc  emia  of  tlie  whole  eye  and  it*  ap- 
pendages;  swelling   "i    il"    conjunct  n  i   with  .in  m. 
sudden  swelling  ol  tin  lids;  and  sometimes  bucIi 

of  Hi imal  Usance  at  U)  ■•■hi-.-  mm ■!..  il  ].mrni-i..n  ..>('  tin- 

eyeball.     Ill'  '  tenderness.    There  may  be  a  dis- 

tract  rigor;  and  rapid  elevation  of  the  bodih  temperature, 

with    the     genera]     sympt -     of    pyrexia,    including 

delirium. 

'1  In     ritreona  and   often    the  anterior  media  quickly 
o  hazy  that  nothing  can  be  Been  thmngh  them, 
and    hypopyon  may  form.     In    ni"-i    rases    Ih 

:  al  coal  is  perforated  bo  as  !■>  permit  the  tree    -•  ipe 
of  pus   before  any    marked   amelioration  >>i   symptoms 

occurs.    The  pain  then  diminishes,  tl yeball 

and  |»li!lii-i-  Imllii  n  -nil- ;  the  i 
many  weeks,  or  even  months,  becoming  quiet,  and 
i  hyp*  i'.  miii  nr  pain. 

When  the  'liscaBe  arises  in  connection  with  the  a\   i  ifle 

fevers,  it  is  apt  to  nm  a  less  violent  c I  Ireat  pain 

and  swelling  may  Ik1  absent  The  vitreous  becomes 
opaque,  and  appsa  I  illumination.    II-.  [  >.  .- 

pyon  mai 

.il"  the  -  aero  corneal  coat  The  tension  of  the  eyeball,  al 
Brat  rather  elevated,  folk  below  the  normal,  the  hyperemia 
and  tenderness  alowlj  disappear,  and  after  many  weeks, 


disi 


tin-  eye  is  foun<l  soft,  with  more  01  I ■■■■-  opacity  of  the 
vitreous,  and  discoloration  and  degeneration  of  the  iris. 

Tin  purulent  acoumnlation  in  the  wtn -  is  often  d 

ii;iii.|  peeudi  It*  differentii ition  fromgliomi 

the  retina  is  important,     li  i-  given  In  oonnection  with 
thai  affection 
In  a  few  ii-.-.  usually  in  young  children,  after  cercbro* 
nai  meningitis  (the  author  1 1  •  n  it  att.r  typhoid 

n,- sighl  i-  in  •mi-  iii  ill'  eye,  and  slowly  improves 

with  the  diminution  ol  tin   ritreotu  opacity,  which  con- 
tiniK--  for  manj  months,  or  even  yean  afterward. 

Diagnosis. — Purulent  oharoditu  Is  only  liable  to  be 
overlooked  when  El  supervene*  npon  severe  inflammation 

of  the  eye,  as  suppuration  of  tl men  or  the  orbit,  or 

in  erysipobu  "i   the  litis j  01   whan,  In  oonnection  with 
eneral  disn  e,  the  onset  is  Insidiouaand  the 

Ik-  1 1  i  -  - :  1  r  in  ill  :i-  mil  to  call  attention  t"  the  lor..--  of  sight. 
1  i>  !i;il>li-  lo  In- iiii-luki  11  !<>r  orliitnl  nlluliiU,  in  which, 
however,  the  dioptric  media  remain  olear;  or  confused  with 
aeute  glaucoma,  which  can  be  known  by  the  dilated  pupil, 
the  absence  of  history  of  ant  cause  for  choroids]  suppu- 
ration, and  the  lighter  swelling  of  the  conjunctiva  and 
taring  parta 
Treatment. — This  is  In  be  dins-tod  mostly  lo  relieving 
pain  and  shortening  the  course  of  the  disease.     It'  the 
patient  will  consent  to  it.  thcas  indications  will  bo  most 
promptly  and  effectively  met  by  at  once  enucleating  the 
ball.     Bnueleation  during  panophthalmitis  has  been 
credited  with  censing  meningitu  and  death.     Numerous 

have  been  reported  inwhioh  death  by  menin 
followed  the  ennoleation  of  rorourating  eyeballs.     But  in 
of  these  eases  it  is  evident  thai  the  meningitis  had 
Ill-nil  liciiiiv  tin  1  iiuileation,  and  in  others  it  i.-*  probable 
that  have  ooeurred  without  enucleation, 

hen  enueleation  was  n  1  practiced.  Ihe 
author  believes  that  the  patient's  risk  of  meningitis  is  not 
Increased  by  enucleation  if  the  operatioi  itj   celly 

one, sufficient  bleeding  i-  allowed, and  peril 
drainage  of  the  orbital  tissues  is  secured.     The  former 
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lice  of  at  once  stopping   tl»-   bleeding   thai  folli 

•  'iiiii'leation,  by  picking  tin-  orliit,  and  keeping  il  for  I 

nndei  Bra  pressure,  was  far  mora  likely  to  have  caused 

iiiritiu^iti*   t  'ii 

if  tli'.'  patieol  rafoBi  stion,  M  h  ■  general  eon 

dition  prevents  it,  tin    Bye  may  be  ]  Ij  and  ;>*.  the 

end  of  two  or  three  days  fro  ly  incised  through  the  cornea, 
to  allow  the  escape  of  the  crystalline  lens  and  the  puru- 
lent aecumulationa  behind  it.     Pain  any  I  ed  by 
ling  from  the  temple;  and  opium  and  i 

lis.      A   free  laxative  may  be  given,  and 

wards  the  tincture  of  chlorid  of  iron,    md  quinin, 

with  won  other  treatment  u  the  |>citi»-i it " -  general  con- 

•:i  demands. 

Tin   few  ones  in  which  any  vision  is  retained  should 

be  Inated  without  poulticing  or  incisions,  commonly  ■» *.  i  1 1  • 

prolonged  Nat  of  the  eyes  undfti  i  mydriatic,     Especial 

attention  should  be  given  to  everything  calculated  to  build 

up  the  general  health. 

Prognosis. — Severe  panophthalmrbis  always  ends  in 
blindness,  generally  with  shrinking  of  the  eyeball.  But 
an  eye  thus  lost  is  ""t  likely  to  excite  sympathetic  infl 

mation.     In  \<-*  mI lioiiw  then?  i*  no  chance  of  restoring 

sight.     In  the  few  cases  that   retain  some  virion,  sfcra 
improvemenl  may  continue  for  ■  •>  years,  and  very 

1   although    not    perfect    right    may   be   ultimately 
obtained. 

Plastic  Inflammation  and  Atrophy  of  the 
Choroid. —I 'iuI-.t  this  head  an-  included  all  non-pnru- 
I  ■  in  inflammations  of  the  ehoroid.  Although  to  some  of 
those  conditions  the  term  plastic  inflammation  may  appear 
not  to  Im'  strictly  applicable,  they  all  trongten- 

ilterations  of  structura 
througn  the  organization  ol   exudates     Such  altera) 
conunonh  include  both  the  formation  of  cicatricial 

.  and  die  atrophy  to  a  greater  or  leaser  extent 
of  normal  choroidal  structures,     nenoi    di  y  of 

m»  two  parts  of  a  single  proo 
Causes. — The  choroid  i-  liable  to  be  involved  in  all 
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kinds  of  inflammation  of  tlic  i>>-  and  ciliary  body, »»  thai 
all  causes  for  those  inflammations  are  causes  of  obor  i'iit.is. 
1*1:1—1  i- -  •  ■  1 1 •  ■!•  •! <  1  i 1 1-  and  iitnipln  :il-"  uri*e  without  iritis 01 

US,  from  '%  '■  -rdiiin,  ■  ■-  !■■-. -i:il  I;,   i  >  i  j  ■  i  ■  niyopin  ; 

from  syphilu  ;  from  obsoure  disorders  of  general  nutrition 
attendee!  with  anemia,  in  connection  with  menstrual 
derangements ;  and  from  traumatism.     Ii  has  I d  wp- 

d  that  choroidal  atrophy  oeonrred  without  inflamms 
tion  from  nun-  stn  b  hing  of  the  choroid  in  high  myopia  ; 
i. mi  tbie  i-  not  curtain. 

Symptoms  and  Course. — The  oluuaoteristic  symptoms 
of  pls&tii  inflammation  of  th<  ohoroid  can  onlj  be  studied 
with  the  ophthalmoscope.  The  acute  stages  attended  with 
hyperemia  mnj  present  fiatkta  of  Hylii  that  ooaor  at  short 
intervals  whan  die  patient  is  in  <  ■  >m j>:n:ii i 
The  retina  in  contact  with  the  affected  area  may  luffer,  so 
;;  to  cause  impaired  vision,  and  n  bbum  of  b  cfond  I"  lore 
the  sight  (pontine  scotoma).  But  it'  die  affected  urea  is 
sway  from  the  macula,  this  impairment  of  vision  will 
resdjlj  passed  unnoticed.  Locompanyina  opacities  of  the 
vitreous  or  lens  maj  also  impair  vision.  Sometimes  great 
Btroph]  of  the  ohoroid  i«nih  without  much  impairment 
of  '■  ision  ;  and  the  ehoioidal  ehanues  ln.iy  In-  far  advanced 

ire  anj  opacity  oan  be  won  in  tin-  vitreous  or  lens. 
The  process  maj  be  entirely  painless,  or  there  may  bo  a 
dull  aching  referred  t"  the  eyes  and  frontal  region.  In 
the  absence  of  iritis  and  eyclitis,  the  eye  externally 
presents  a  normal  appearance :  or  in  exceptional  oases 
there  in  a  slight  hyperemia  of  the  deep  sclera]  vessels. 
With  the  ophthalmoscope  we  cannot  directly  recognise 
general  hyperemia  of  the  choroid  ;  but  it  i-  attended  with 

htened  color  of  the  optic  disk,  the  capillary  vessel* 
of  which  spring  from  the  Bams  source  as  the  choroidal 

els,  and  not  from  th«  Centtal  retinal  m  I-  The 
early  stage  of  choroiditis  causes  a  lighter  yellowish  color 
of  the  fundus,  with  blurring  of  tt  led)  details  it 

these  ore  visible.  Thai  blurring  if  general  may  cause  a 
more  uniform  scarlet  color;  if  confined  to  certain  poi 

III  -  II  itch    •  of  the  lighter,  yellower  red.      A  slight 
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choroidal  inflammation  i.-  apt  bo  eaoae  absorption  of  the 
layei  of  pigment-celk  that  overlie  it,  the  retinal  pigment- 
layer.  If  this  layer  be  generally  absorbed,  the  choroidal 
vessels  aw  visible,  as  in  Fig,  118,  - 1 1  * .  i  the  upper  and 
lower  part  of  Fig.  110.  It  the  retinal  pigment-favor  bo 
thinned  or  lacking  in  scattered  areas,  ii  gives  the  Hindus 
a  ••  patchy  "  appearand . 

Acute  plastic  choroiditis  may  give  rise  to  wall  marked 

localised  swellings  »v«r  wliich  the  lvtinal  vc-.-.U  iikiv  l><- 

in  |i;i--.  hi  ill.-  ;iiv.i(.  il  una  may  '«•  parti)  or  wholly 

hiddi  n  bj  ■  diffuse  hazineea  of  the  vita a  in  front  of  it. 

Altera  few  day*  or  a  few  weeks,  the  swelling  disapp 
and  the  choroid  in  the  affected  area  becomes  thinned. 
This  may  leave  the  larger  choroidal  vessels,  which  lie  in 
\u  deeper  layer,  uncovered,  and  abnormal]}  prominent, 
■>r  it  may  include  these  bo  that  the  aflected  area  shows 
the  white  sclera. 

The  earliest  stages  of  choroiditis  show  no  pigment- 
changes,  bul  as  the  case  progr  tanl  atrophy  these 
always  occur.  I  !"•  margin  of  the  affected  area  always 
specks  and  blotches  of  dark-brown  <t  black  pig* 
iin  ni -lua.--..  - ;  and  similar  deposits  occur  within  the  am- 
pin'- area.  Bach  deposits  maj  be  noticeable  within 
weeks  of  Hi.    onset  of  acute  choroiditis;    hut  thej 

tinue  to  increase  and  alter  for  man)  months.     Finallj 

they  seem  to  reach  a  permanent  condition,  and  remain 
with  atrophy  throughout  life,  a  visible  record  ol  prei 
disease.      Their   appearance  i>  illustrated  in   Fig.    il". 
Opacities  in  the  vitreous  nod  crystalline  lens  may  also 
remain  a-  ■  •■  i •  l .  1 1 ■  ■  ■    ni' a  previous  choroiditis. 

Varieties.-    M  •.         choroiditis  has  already  been    de- 
scribed  in  connection  witli  myopia  (page  160), 

'/•oklifit  is  characterised  by  distribution  of  s !*«■ 
ehoroidal  changes   in  the   intermediate 

fundns  beinj  natively   normal   as   in    Fig.   110. 

Oni  or  two  such  areas,  the  remainder  of  the  choroid 
being     health  itutc    i    kteaHsrd   chonidku.      \ 

le  area  occurring  at  the  i  tiled  a  <■• 

oiditu.     Intlii-  position  the  scotoma  it  aure 
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to  attract  attention  iini  oven  comparative!)  slighl 
changes  will  l»-  noticed  "»  tlial  account.  A  form  of 
central  ofraroidiHs  ooourrins  in  old  people,  called  there- 

dtiu,  in. iy  be  -i  '  hi--  of  i1 ■  ••  Iboh  and 

iiiinn!   after  oataracl   extraction.     I"  oof 
0A01  mditu  the  lesions  we  i fined  to  die   interior  portion 


id I  rhnmlfUl  Mraph)  «■ 

Over  tilV  fllU'l>l>        1  In-   IIIMrilLt  lm>   l<3M«ilHHl   ■  lillIHUp.'.      A   |Wllllnl    ItrOpbj 
III*-  left  U|i(m  r  i  nrlu  r  lljlp  ••-  -  I  llr   .'h..n.M 

■>r  tin-  choroid.    Sometimes  they  ore  n  far  forward  as  to 

In-  nut   of    -i-"ln    with   die ophthillinwoopt'  ;  ;iil<l  tlicir 
ietenee  On  only  lie  gut's»«-il  from  the  pri-wiiec  nt'(i|);n-ilii's 

in  lln    ar:  •:  t  ion  of  the  vit  NOUS. 

D  '  Etw  invades  one  or  a  few  laiwe  arena  of 

the  fundus.    Tin- exudate  i>-  usually  extensive,  and  slowly 
gives  place  to  atrophr.    Marked  pigment-ofaangee  may 
!"•  noted  while  yet  the  yellowish  color,  of  the  i  kui 
forms  the  background  for  the  pigment-markings. 

Diagnosis. — Choroidal  inflammation  and  atrophy  nraat 
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in  distinguished  from  retinitis,  l>y  the  fart  thai  the  retinal 
i-  an  ii. .1  attend  in  bum  or  outline,  and  ore  not  hid- 
den or  partiallj  obscured  in  certain  parti  of  their  con 
This  will  also  distinguish  choroidal  atrophj  from  other 
retinal  conditions  as  opaque  nerve-sheaths,  latin  degeni 
ration, eta     Ii    must,  however,  be  remembered   in  oon 
neoticn    with   choroiditis   that    diffuse  bajsineae    of   the 
vitreous  may  so  veil  the  retinal  vessels  at  to  limnlate 
retinitis;  and  that  nol  rarely  l»>ili  retina  and  choroid  an 
involved  in  the  same  inflanunation  (see  page  I ( II  |.  Atrophj 
of  the  ohoroid  must  also  be  distinguished  from  oolnboma. 
This  in  must  difficult  as  between  *  1 » < -    rounded    partial 
eolobomas  thai  occur  in  the  macula  and  elsewhere,  and 
isolated  patches  of  choroidal  atrophy.     The  black  pig- 
ment-deposits  in  the  ohoroid  may  be confused  with  opa- 
eities  in  the  vitreons  or  lens.     I  Sampan  Figs.  83  and  110 
with  (Tigs.  116, 116}  117,  and  118.     Patcliosofanomal 
pigmentation  nay  readily  be  taken  ft*  patches  of  choroid- 
itis.   (See  page  99.) 

Troatmvnt. — For  choroiditis  the  eyes  should,  as  tiir  as 
possible,  I"-  put  al  rest,  usually  under  i'k-  full  influence 

of  a  mydriatic.    They  si !<l  constantly  wear  correcting 

glasses.     In  acute  oases  iii<  patient  may  !«•  kepi  for  a  few 

in  :i  darkened  room,  «iili  little  active  exertion  :  and 

local  bleeding  from  the  temple  may  be  practiced  on  suc- 

cceHve  days.     Exposure  to  excessive  light  and  sudden 

f  light  mii-i  be  avoided,  dark  glasses  which  an 

large  enough,  and  fit  bo  as  to  protect  the  eyes  thoroughly, 

dd  lie  worn  oat  of  doors.    The  eyes  i  o  be 

led  from  radiant  from  a  stove, « »j».-n  lire  oi 

lighted  lamp. 

I     :  •■.■.!  peoially  mercury  and  |>otassium  iodid  are 
..iiniily  given  for  a  considerable  time.     If  syphili 
probable,  the  fbnner  should  be  used  freely  by  inunction, 
until  its  constitutional  effects  begin  in  manifest  Ui 
solves.     Subconjunctival  injections  -it'  mercuric  i  hlorid 
have  been  advoi  of  marked  value.    Any  other 

probable  cause  or  underlying  dyscntsia   sliould  n-<. 
appropriaU!  treatment.    Km  often  none  can  !»•  discovered. 
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It  is  tlwn  of  ih.-  highest  importance  in    ill  case*  to  im- 
prove  ill'-  general  condition  of  tin-  patient.    On  thin 
iun(  connn<  m(  nt  to  n  dark  room  should  l»-  resorted  i" 
only  in  tbeaci  and  with  them  limited  to  ■  very 

few  days.     In  chronic  eases,  the  patient  should  livi 

much  :i-  possible  in  lli<-   Open   uir,  and  often   :i   change   ut" 

occupation  or  residence  will  be  "!'  benefit. 

Prognosis. — Choroiditis   i.-.  always  :i  very  scrinm-  ili-- 

Bightloet  through  it  is  Dover  perfectly  restored ; 
and  n  long  ss  it  i>  active,  or  recurs  involving  new  areas, 
Dvery  effort  should  I"-  made  to  limit  it*  ravages,  Local- 
used  choroiditis  «l in-  t»  c\e-Mniin  i>  ni(»t  aimnalih  to 
treatment;  and  next  t"  tnu,  choroiditis  due  to  syphilis; 
these  being  the  varieties  whom  etinln^  i-.  l»-.-<i  undcr- 
-i I, 

Choroidal  hemorrhage  is  rare  as  compared  with 
retinal  hemorrhage.  Lfdeep  and  diffused,  it  may  merelj 
causes  deeper  red  "i'  thcafiected  portion  of  the  fundus; 
if  mora  superficial,  it  cannot  be  distinguished  from  hemor- 
rhage in  the  deep  layers  of  the  retina,  except  that  it 
has  n"i  the  very  dark  red  color  sometimes  presented  bj 
retinal  hemorrhage.  Prom  hemorrhage  into  the  nerve- 
fiber  layer  "t'  the  retina,  it  is  distinguished  by  its  rounded 
outlines  as  contrasted  with  the  "flame  shape''  of  the 
retinal  hemorrhage.  The  choroidal  vessels  an  the  most 
frequent  source  of  hemorrhage  into  the  vitreous.  The 
treatment  i-  merely  that  of  the  associated  conditions. 

Detachment  of  the  choroid  from   the  solera   is 

sometimes  (bund  In  dissecting  degenerated  eyeballs,  but 

iry  rarely  seen  witii  the  ophthalmoscope.    So  seen,  it 

cannot  be  distinguished  from  detachment  of  the  rei 

nnl  are  visible,  in   which  case  it 

■  ibles  sorooms  of  the  choroid. 

Colloid  masses  maj  Ibrm  in  e  1 1<-  choroid  in  elderly 
people,  causing  rounded  whitish  spots,  which  may  be 
massed  together  at  the  macula,  ered   oiver  il»' 

fundus,    They  ■!"  not  necessarily  impair  vision. 

Ossification  of  the  Choroid.— In  eyes  long  blind 
and  degenerated,  cakareooi  change  is  often  fotum  in  the 
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oboroid;  and  sometime*  the  choroid  is  replaced  bj   true 
osseous  tissue.     If  the  ossification  be  sufficiently  cxten 
it  may  l»'  detected  by  pressure  upon  the  globe  thi 

tin-  olosod  lids.    It  in. i'.  b imeaii  indication  for  rem 

of  the  eye,  bj  causing  sympathetic  irritation. 

Shrinking  of  the  eyeball  in  apt  to  follow  i  tit  naive 
plasti*    dim  i  ■  ■  of  the  uveal  tract.     With  the  contraction 

sod  orgnnizati ftha  exudate,  which  form  lw- 

liiml  the  lens,  the  retina  is  detached  ft the  ohoi 

and  drawn  with    (be    ibrunken    vitreous   into  a  <■ 

lling  Irom  il ptio  nerve    in  tlif  |Hintcrior  |>ol<'  <■!' 

tin-  leas.  I'll'  I'M-  ia  often  shrunken  ami  jkisIh-iI  forward, 
iin-  anterior  chamber  appears  Bhallow,  and  tl"   oorni  > 

ll  r  :ii  111  normal.      'I'll.  ■■■■<<  ii<  il.  -..  ili.it  the 

pressure  of  the  four  recti  nuscle   causes  it  to  assui 
:    quadrate    form.     1'ln-    condition 
iv.  sometimes  after  repeated  attache  ol  inflammation, 
times  after  a  si n^K'  -.-vit,-  .iiifk.     When  suppura- 

ii if  the  nveal  trad  go  -  on  to  perforation  of  the  sclero- 

■  •  -ri i  .;il  coat  tin-  Bhrinki  r,  mu<  h  i 

rapid,  and  the  resulting  stamp  smaller,  with  less  resem- 
blance t"  a  normal  eye.  Facta  calls  the  former  condition 
atrop  eyeball,  tin-    bitter  phlhidt  buUri.    Other 

writers   iisp   tin—    t'lin-    interchangeably.      The   former 
lition  ia  attended  with  greater  danger  uf  sympathetic 
inflammation,  and  therefore  i-  an  indication  for  end 
tion.     The  utter  may  permit  of  the  wearing  of  an  arti- 
fioial  i ;.'  over  tin  -tump.     Hither,  after  many  years, 

Oau*   ->iii].itiiiiii-  irritatinn. 


TUMORS   OF  THE  CHOROID. 

Sarcoma  of  the  choroid  ocoum  about  nnw  in  .'5'xk» 

of  eyi  di  ■  n',  mostly  about  middle  age.     It  starts 

Hi  as  a  rounded  lobnuted  tumor  in  the  fundi 

eye,  distinguished  from  detachment  of  the  retina  by  the 

.  ,  li  hi;,  i.i  seen  lying  beneath  the  retina.     Its 

appearance  ia  illustrated  in  Fig.  111. 

The  growth  onuses  bKudness  of  the  overlying  retina, 
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and  ■  corresponding  defect  in  the  field  ••!  visjon.    But  if 
ir  do  -  oof  involve  the  region  of  the  macula,  it  may  grow 

a  long  'ii .vulioiii  attracting  the  pstientfa  attention,  and 

without  any  alterati if  the  external  appearance  of  the 

i...  .11  >.tii.  i  mnptonw.     Bono*  this  is  oalled  the&i 
*<<i<{>  .if  tli<-  disease.     It  often  lasts  for  yew 

Latei  the  eye  begins  to  show  evidences,  of  deep  infhuu 
nation,  and  the  tension  of  r  I  >*•  globe  is  innrrawm     This 
is oalled  tin   inflammulory <.yt tila  Tin- an- 


\\ 


,     .  I      ■     •        i    I  .■   t   >   111."    t<   III 

r  .(III.!.  .1  IIIUXM  I  llf  l)l<     . 

i    niKb  iuuiiiiik  over  tlicm. 


teriof  ohamber  i-s  shallow,  the  eye  painful ;  and  it  may  be 
vet)  diffioull  to  make  the  diagnosis  between  tlii-<  eondi 
lion  and  ordinary  glaucoma.     After  a  tune,  varying  from 
a  few  weeks  to  many  months,  the  growth  penetrates  the 

i  h  i.i,  tin   tension   of  il yebafl    GUIs,  and  the  pain 

abates.     Ii  the  perforation  !»•  far  enough  forward, the 
tumor-mass  is  at  once  seen  springing  from  it,  but  if  out 
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of  sight,  the  case  may  ftill  remain  obecure.  In  this  third 
stage  its  growth  is  rapid  and  soon  causes  the  appearance 
dt'  a  large  tamot  in  the  orbit.  The  fourth  or  Dim!  stage 
begins  with  the  involvement  of  other  portions  of  the 
IkkIv  by  metastasis.  The  case  code  in  death  from  rapid 
exhaustion  or  the  overwhelming  of  some  vital  organ. 

Diagnosis. — Barooni:i  "l  tin-  choroid  \-  distinguished 
from  glioma  of  the  retina  by  the  age  of  the  patient 
Sarcoma  is  extremely  rare  in  childhold  ;  glioma  ooenn 
only  before  tin1  age  nf  twelve  year-.  Prom  rimple 
detachmonl  of  the  retina  it  i-  distinguished  by  its  reddish 
yellow  color,  the  seeing  of  vcm  I-  beneath  tin  r<  tin  i,  the 
in  most  eases  tn  movement  of  the  retina,  Heating 
on  a  serous  Buid,  ami  by  transillumination  (p.  7i  I.  The 
lattei  fbi    tumors  anterior  to  the 

01    "I  i  Ik-  eyeball.     Ophthalmol pic  examination, 

using  dire  t  gaolight,  maj  revet]  the  tumor  througli  the 
detached  retina.  The  distinction  from  primary  glaui 
is  riven  in  connection  with  that  disease  (Cliapter  XV). 
When  the  tumor  baa  perforated  the  sclera,  its  eharaoter 
may  l>e  recognized  by  the  microscope;  or,  usually,  bj  its 
liijinnlani  pigmentation. 

Treatment. — This  is  *  t  ■  -  possible  removal  of 

the  eyeball;  or  if  the  sclent  is  alreadj  perforated,  the 
removal  of  tin-  whole  eoBteotfl  of  the  orhit.  When  the 
growth  cannot  wholly  lx-  removed,  the  treatment  with 
the  mixed  toxin  ol  erysipelas  and  bacillus  prodigi 
(Coley's  method)  offers  a  email  cbanoi  of  cure.  Ii' 
growth  of  the  tumor  cannot  !«•  checked,  it  should  be  kept 
well  ■•'  m    ii  and  disinfected, 

PrognoiHs. — The  epindle*cell  variety  of  sarcoma  may 
Ik-  permanently  cured  by  complete  removal.  Round-cell 
Barcoma  retain  n  very  promptly,  sometimes  not  for 

several    m.ii   .         The    life    of    the     [Kitit-nt     may      m 

materially  prolonged  by  the  removal  of  a  round-cell 
sarcoma  ;  inn  the  course  of  the  di*  often  be  ren- 

dered less  painful,  and  a  respite  secured,  even  though  the 

growth  maj  seem  to  pi  more  rapidly. 

Tuberculosis  of  the   choroid  is  rare.     It  can 
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rounded  yellowish  Bpots,  which  grow  rapidly  without  pig- 
m. 'Mi  changes,  but  rarely  reach  f  i  •  -  -  site  of  the  optic  disk, 
These  require  no  treatment  Sometimes  it  farms  ;i  single 
large  mass  resembling  i  iraoma,  t'<>r  which  i  in  ...  nouid 
ii.  enueleatcd. 

Carcinoma  and  adenoma  oosur,  the  fbrmef  u  ■ 
rare  linn  ir  uiuially  gcoundar)  i"  carcinoma  of  tin-  In. 


ANOMALIES  OF  THE  IRIS  AND  CHOROID. 

Anomalies  of  the  Iris. — The  irie  i    never  <><*  uni- 
form color  throughout,  nor  an  the  markings  precisely 

alike  En  the  tv y*     \V)n-n  1 1 »«-  <liil'.i  .«.li.r  are 

'.'■p.   striking  tlic  condition  is  termed  hdenekranitu  The 

•maU  darl sees  a)  the  .•.!-<■-  ..f  tin-  pupil,  c-rill.'.i  . 

../'  ih.  mea  have  been  alraadj  alluded  i" 

ill..  Bbrovasoular  membrane  which  occupies  the  pupil 
in  early  fetal  life,  i-  sometimes  incompletely  removed, 

iuj  uric  ox  more  threads  of  opaque  tissue  which  ex- 
tend into  or  across  the  pupil,  called  penutoni  pupillary 
membrane,  Bueh  threads  are  distinguished  from  posterior 
Bynechias  due  to  iritis  by  the  fact  that  they  are  attached 

t4i  the  piipilhin  margin  of  the  iris,  l»nt  distinct!)  to 
its  anterior  suriaoe.  [f  numerous,  they  mej  connect  with 
a  maa*  lying  in  the  pupil,  and  attached  bo  the  anterior 


© 


'     :il  |.ii|ii  !l;lr\  m.  in 

branv    u-.kiIK  umy  ur  ■  i l>.r  -<t 


Flu  II   Ii)    ..|.li 

ili.ili |"ic  IllilmlluUliiii 


The 


more  common  appearanoa  is 


surface  of  the  lens. 
-Iimv,  ii  in  Fig.  1 1  •_' 

Anomalies  of   the  Pupil.— Displacement  of  the 
pupil  fro  ition  near  the  oenti  r  of  the  iris  is  called 

Multiple  pupil   is  railed   polyuria.      Only 


» 
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uric  of  Mich    pupila   i-H   Sll|>|ili<"l  with  :i  ih-lim  I  sphil 

l>i  in  tin- 1  i-i  where  toe  norma]  pupil  is  divided 
twobj  a  persisteDl  pupillary  membrane.     Bometimef  the 
pupil  ia  extended  in  a  certain  riireotion,  usually  down- 
icy  of  the  irio  oubatanoe.    This  is  called 
nf  flu-  trig.    The  anomaly  may  amount  to  i 
a  slight  notch  in  tin1  margin  of  the  iri.-.  may  extend  partly 
n  the  in  includi    iU  whole  width,  the  pnptl 

thing  behind  tin-  margin  of  the  cornea.     Ii  maj 
in  width  and  shape.     A  oommon  form  ia  shown  in  I  >-. 


Fia.  ii  i»l  rolobom 

Hi-   I  riii'ji 

[  14,  as  seen  by  oblique  illumination.     I(  maj    uw  >mpan) 
eoloboma  of  the  lens  .1-  shown  in   PS  trhich  re- 

in-  appearance  u  seen  with  the  opbUnlmoscope. 
form  i-   more  rounded  than  that  "1'    the  eoloboma 
n-iinllv  lift  l»y  iridectomy  teec  Pig.  166).      In  1 
the  pupil  extendi  the  whole  widU  mi  1,1 

being  visible     Thia    is  called    a 
With  the  ophthalmoscope  a  dark  line  shows  tin  margin 
nl*  the  lens  against  the  general  red  ground  •  >•'  the  fundua- 
reflex. 

Coloboma  of  the  choroid  ■  »  ■■■■  a  -  ii  irros.     In 

one  the  >l'  fieii  ncy  ■•)'  the  choroid, allow  ins  the  white 
to  be  -  ••  11  through  it,  rd  firom  <li>-  oili 

11  (usually  from  1»  low  1  toward  I  lie  optic  di 
times  n"i  extending  t« >  it.  sometimes  including  it     Thia 
I'nnii  is  frequent!]    10  impanied  I  ]  na  of  (he 

and  lens.     It  is  illustrated  in  Pig.  1 16.     Tlie  other  form 
of  1  rounded  area,  situated  ni    the 

in  other  parts  !u-.      The 

eoloboma  is  often  crossed  by  retinal  •• 
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ii-ii  in  large  choroidal  Its margins always i 

pig ;ii  in. i.--  -,  and  some  pigmentation  may  i»  Matt  n  d 

ov<  r  its  rorfaoo.    It  may  !»■  divided,  aa  in  Ki^.  1 1"',  by  • 


i  i..  ptlc  ili-k  i« 

pml.nl  I  ■  irj  body.    Retinal  natls  '.ruw  II.  and  »  thuwlilal  . 

hm  "in  in' 

narrow  strip  of  normal  or  nearly  normal  (hndua,     It  may 
•  aboui  tin-  mom  li-vci  h  the  adjoining  fundus,  or 
conriderably  depressed  in  portions  or  throughout     It  is 
distinguished   from  choroidal  atrophy,  albuminuric  retin 
i    nerve-fibre*,  chicfl)  by  its  regular  rounded 
form,  and  from  the  lasl  two  bj  tlie  pigmentation  of  its 
lompara  Pig,  115,  with  Figs.  110, 11 7,  and  126). 
Albinism. — The  absence  of  pigmenl  trom  the  nveal 
tract  accompanies  tlic  yellowish-white  hair,  eyebrowc  and 
lashes,  and  the  absence  of  pigment  in  the  skin,  thai  ohar-  . 
actcriste  the    albino.     The   in*  nsnaliy  appears  :•  «lull 
leaden-bloo  or  gray,  the  pupil  mayshoa 
by  ordinary  ill  "•    With  the  ophthalmoscope  the 
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I n nl.  hni'hi  -  n-ili-x  may  be  obtained  through  the  iris. 
'I'lir  whole  fundus*  appears  yellowish-white,  with  the  optic 
di  very  pink  by  contrast.  The  choroidal  and  retinal 
vessels  are  Been  with  equal  distinctness,  and  apparently 
intermingled.    The  condition  ia  liable  to  \»-  hereditary 

ailed  brothers  and  left  ra,  li  ia  in  mosl  i 
attended  «iili  very  marked  errora  of  refraction. '-.|>r.iallv 
lii^rli  astigmatism  and  hyperopia.  The  eves  are  babit- 
uallj  partlj  closed,  to  lessen  the  amount  or  light  entering 
thorn,  and  to  diminish  the  effects  nl  imiM?rfecl  focus 
Such  eyes  require  iln  careful  correction  of  refractive 
errora,  and  guarding  from  sudden  i-Ikhi^'h  of  illumina- 
tion. 

Minor  Anomalies  of  Pigmentation.— The  oh< 
presents  ;tll  grades  of  pigmentation,  from  complt  te  nheence 
in  the  albino,  to  the  dark  saturation  which  gives  tin  i 
fhodnj  a  dark  brown,  nther  than  red  appearance.  06- 
ually  isolated  black  or  brown  points  or  patches  of 
pigment  an  seen  a«  congenital  anomalies,  often  bul  :< 
single  one,  sometimes  several  scattered  through  (lie 
fundus,     Sometimes  one  or  mora  large  irregular  pat 

of  the  sort,  resembling  tin-  < unon  representations  of 

j  in-  [bund  in  the  macula.     Such  anomalous 

ftigmcnt-deposits  are  distinguished  from  those  of  atrophv 
i_v  the  absence  of  thinning  or  other  defect  of  the  choroid, 
j  can.se  mi  iiii]iiiirrin-tit  of  vision. 
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DISEASES  OF  THE  Hi:tina. 

General  Considerations.— Tin'  retina  is  an  ofF-fihocri 
of  tin-  c.nti-.i)  nervous  Eivatem.  This,  and  the  physical 
conditions  nndei  nrhiefa  it  is  placed,  influence  tin    ohar- 

ot"  its  'li-iu-'-  ami  ^ivc  thorn  ospeoial  intei 
Disturbances  of  it-  function  are  c;qial»k'  of  minute  local- 
ization and  exact  study,  and  tin  l'iv;u,  r  pan  ..t  t li.  reiina 
i-  abaolut  K-  open  t<>  inspection,  under  magnifieation  most 
n-i  I'nl  i < > t •  t ) i <  aonnaotion  of  symptoms  with  pathologic 
alterations.  These  facts  giva  Its  diseases  immensi  impor- 
tanci- in  the  study  of  general  pathology.  For  the  gain- 
ing of  definite  com  •  f  pathologic  processes,  ophthal- 
moscopy oners  advantages  in  many  w»y«  superior  Ut  tl 
afiorded  by  the  mkaxecope  or  to  lortem  room. 

The  neurons  of  the  retina,  like  those  of  the  brain,  have 
their  At  notion  disturbed  or  depressed  below  the  level  of 
consciousness  by  pressure,  xet  they  are  capable  of  re- 
gaining  function,  if  the  pressure  be  nol  i  <  ►< »  severe  or 
prolonged.     Their  function   is  similarly  depressed   by 

impaired  circulation  ;  and  ii'  the   impairment  i Untie 

long  enough,  degenerative  organic  ohanges  follow.  The 
retinal  neurons  arc  also  sensitive  to  loxk  influences 
exhibiting  varying  degrees  <-t"  susceptibility,  and  illus- 
trating most  minutel}  and  significantly  me  essential 
phenomena  of  poisoning. 

it  should  i»'  borne  in  mind  that  the  optic  nerve  is  bat 
a  commissure  connecting  the  retina  «iili  various  other 
parts  ni"  the  centra]  nervous  system.  The  diseases  classed 
as  belonging  to  the  optia  nerve,  end  the  amblyopias,  are 
largely  retinal  discs  o  thai  thb  ami  the  Micvu'ding 
chapter  must  l»'  considered  togetru  r. 

Symptoms  of  Retinal  Disease.—  Tho  diagnash  nj 

if  the  retina  reabj   upon  Btndiea  of  fbnotional 

impairment  bj  testa  of  vision,  visoal  field,  ami  color 

ion;  and  the     -    of  the  ophthalmoscope.     Must  of  them 

:  uned  as  forms  of  retinitis,  but  named  might 

more  properly  be  spoken  of  as  degent  rations. 
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Impairment  of  Vision. — Retinal  thseaei  .  uol  manifi  i 
Bj  othei  waj .  n  ill  i  pairnient  of  vision.    'I  I 

iu:i ■,  be  ■iliiiniiii.il  after-images,  01  deficient  pow< 

ii  from  the  changes  produced  by 
which  in  iy  lead  im  impairment  of  vision  in  strong  li 
.    or  ii-   undue  Impairment  in  iliniiui 
light,  nighi  bti  •  ■  ceur  endemi 

•  1 1 !  v  n  ben  nutrition  u  impaired,  >  speoialh  by  I  ick  of 

infinement.  The  retina,  otherwise  normal,  may  so 
r  from  prolonged  expi  aire  m  tc  sive  light  as  to  have 
nil;',  i  ni  i  --ii  for  romparati 

strong   illurainal  ion,    rnou  Thin  i 

i  xposurc  in  higli  i ntainn  nud  in  poll 

distinct  from  retinitis  due  to  ex<  ieenage371). 

Hyper.'  of  the  rstilM 

in  the  pi  ng  light, and  void 

n  .  but  without  (In  tendency  to  clone  tlie  lieu,  and  press 
upon  them,  which  is  shown  in  the  photophobia  of  i  o 
V j i ■  •  - > « ■•  itis  or  keratitis. 
Metamorphopeia,  due  to  displacement  ol  the  i"  rcipM  at 
of  the  retina  bj  c*xudatiou,  is  nximllv  nol 
when  retinitis  involves  the  region  of  the  ntaciila.     Fine 
pantile]  lines,  when  thi  ir  ii  II  on  1 1 1 «•  affected  area, 

appear  crowded  together  fi separation  nf  the  retinal 

elements,  or  sprea  rowding  i  ■:■■  1 1->  r  nf  U 

elements;  or  u  straight   line  appears  tohaveanangl 

the  point  looked  al  ;  or  < portion  of  iln-  line  spj 

displaced  as  reganbj  the  other  portion.     These  appear* 

ancea  are  most  aotioeable  when  the  line  is  turned  in  some 

ion. 

Hyperemia  of  the  retina  i-  recognized  chiefly  in  the 

enlargement   of  the  larger  retinal    vessels.     Them    vary 

markedly  in  caliber  in  normal  only  extreme 

departures,  from  the  i  adai  I  oan  be  classified  as 

abnormal,  unless  tl"-  eye  in  question  nan  been  recently 

mined  ophthalmosi 

mI-  i-  a  moredefi  idem f  Increase  in  their  i'ull- 

marked  I 
congenita]  anomalj  in  perfectly  health]  eyes,  and  may  be 
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limited  to  i  single  retinal  reesol(si    aIaopage()2).  Undue 
n ■ilm-.—i  id'  lliv  <>|iti<    ili  pi  to  OOCUT  With  retinal  liy- 

pcremia. 

Anemia  of  the  retina  of  a  lerate  degree  is  even 

harder  to  recognia  with  certainty  than  is  liypei  imia.     It 
iashown  by  narrowing  of  the  and  straightening 

hi  their  odutbb.  memia  of  the  retina  with  ex- 

trei ontraction  oi  the  retinal  arteries,  tlie  veins  being 

broad  and  dark  with  pallor  nf  the  optic  drak,  and 
don  blind  called  ischemia  of  the  retina,     rtoocui 

aftei  morrbagej  as  metrorrhagia  and  in  acute 

disease,  as  erysipelas,  and  cholera.  In  qtunin-blindneaa 
lioth  arteries  and  veins  an  contracted.  Both  hyper- 
emia and  anemia  of  the  retina  are  frequently  indged 
present  or  absent  merely  by  the  hyperemia  or  anemia  of 
the  optic  dish  :  but  it  mosl  bo  romen  b  red  thai  Che  cir- 
culation of  the  on  .in  more  intimately  con- 
net  ted  with  the  circulation  of  the  choroid  than  with  thai 
in., 

Alteration*  of  12m  Vessels. — General  anemia  shows 
itself  in  the  retina  by  quite  other  signs  than  those  of 
retiiml  anemia.    The  retinal  veins  become  broad  and  pale 
with   ••>    wide  light  streak.     Changes  in  the  blood,  ■ 
diabetee,  may  alter  a  thai  il 

Inclines  difficult   to  distinguish  arteries  from  veins  or 
from  the  general  color  of  the  fundus,     retuhe    of 
fatty  deg  d  glistening  white  appearance 

Ik-  found  in  the  walls  of  tli<-  vessels,  particularly  in 
connection  with  albuminuric  retinitis.    TheafFeeted  por- 
tion nf  ilu-  vessel  appo  white  band,  and  beyond  it 
the  vessel  may  assume  the  normal  appearance,  or  whole 
.iy  be  thus  altered  to  white  streaks.     This  ap 

fn:ii..i'.. ■■  is  i|iiii-'  -lit:'  m  that  of  the  fainl 

!n<        .11  on  either  ride  of  the  ressel  where  it  ero 
another  vessel  or  other  dark  background  opon  the  optic 
ilisk  ;  Mini  which  i  een  (<•  extend  beyond  the 

ili«k,  in  .  have  been  the  neat  of  retinal  inflai 

lion,  or  in  vascular  disease. 

Irrtgutaritiee of  eatibt  iced-inthe  retina 
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una-wooiatfid  with  marked  retinal  di  I  disturb* 

.iiiii-  of  the  general  circulation.    They  ma\  aim  be 
after  neuroretinitis  and  as  on  early  symptom  of  rani  I 

•  ii lii-  disease,  ot  of  grave  disturbances  of  th< rebral  oiiv 

eolation  or  of  cerebral  hemorrhage.    Pulsnti  m  of  the 

ewliiri-<liw:u.H.M(!.  (s.r pup  K(» und Chapter XV.) 
Retinal  hemorrhage  Bppean  In!,  red 

spots,  which  slowly  disappear  x\ i 1 1 1  the  -i loration  of  th< 

clot,  and  ooaj   be  succeeded  b)  white  .-]><•  t -.  of  Bitty  da 
I  [eroorrc  frequent!  I  In 

ht n . ■  i.im  r.  v.  here  the  effiisea  blood  i»i  I* 
waj  between  the  bandies  of  nervi  flbret  ;  giving  the 
patch  a  striated  appearance,  especially  noticed  ;ii  the 
margins,  in  the  directions  ili«'  nerve  I  bn  run.  Hemor- 
rhages '>!  this  shape  and  appearance  an  called  flame- 
thaptd.  They  an  Illustrated  in  Plate  I",  2,  and  Pigs.  118 
and  117.  rlemorrhagi  into  the  deeper  layers  of  the  retina 
does  not  present  this  appearance,  but  has  a  rounded  edge 
in    ill   directions,  und    tin-   retinal  vessels  ma\   .-inn  times 

be  Been  to  cross  in  front  of  it.  although  sin  sible 

ii'.riinsl    such   ;l    background. 

a  Isrp  patch  of  hemorrhage  biding  to 

and  having  a  r led  outline,  especially  liable  to  cover 

tin   macula,  and  often  slowly  shifting  position  from  day 

to  da)  under  the  influence  of  gravity,  is  called  a  mbhya> 

rrh/igt  because  it  is  located  not  in  'lie  retina  l>nt 

on  its  surface.   Such  ■•'  hemorrn  complete 

irption,  «iili  full  restoration  of  acuteness  of  \i 
This  rarely  or  never  happens  when  the  I  ocurs 

in  the  n  I 

Retina]  Opacity    from  Exudate. — The   transpan  nor 

of  the  retina  edly  impaired  by  the  presence  of 

i  by  simple  edema,    tf  the  swelling  be  great, 

the  normal  red  of  the  fundus  may  Ik-  cntirclj  replaced  in 

■<\  area  by  ■  gray  or  bluish  eoli  r,  1 1"  i  ■ 
Ming  the  appearance  of  detached  retina.      Above  and 
i»  low  the  K[>tic  di  the  nerve-fibre  layer  is  thiok- 

tbe  distribution  of  the  nodal  o  the  w  i 

fibre  bundles  g  retina  a  striated  appearani 
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what  like  thai  .it'  partial  opsone  nervo-fibers.  In  other 
pari-  of  the  retina  th<  axsaa  "i  swelling  end  opacity  have 
rounded  outlines,  which  msi   In  quite  distinct,  or  the 

patoh  may  -ha. I.    ini|>.rr<-ptililv  into  imimal  l'im.lii-.      'II..- 

apnearanci  -  produced  by  retina]  i  Kudas  •  pro- 

■.i  in  those  regions  •/hen  the  retina  ia  thickest, 

ili. nit    the  Optic  <li-l;   ami    mm  11I.1,  an. I    up      .  irrcly  <li.-- 

tible    11   the  anterior  poripheral  pacta  of  the  retina. 
The  base  of  retinal  swelling  nsually  oovsn  and 
portione  of  the  retinal  Teasels;  bnt  where  the  vessel  li.-.- 

.•iilir.lv    ujmhi    lln-    - 1 1  ill  1.  <    ..('   III.'    ivtiim    tin-   -ruv   Iim.  U- 

ground  iii'  ili  retina  oauaea  it  bj  contrast  to  stand 

..in  uiili  unusual  (lifiiiH'tniw.    'I'lii-  i>  illustrated  in 

lie 

Fatty  doffonoration  may  take  plana  in  the  connoctive- 
1  i  -M.  lementa  of  the  retina,  or  in  exndatea  in'"  tl 
ami  i'-|i- 1  i:illv  ilic  remains  of  hefliorrhagea.  It  eanm 
spota  that  roaj  hare  a  dirtj  yellon  01  reddish  hue,  but 
which  iii  meal  typical  oaaea  are  pun:  glistening  white. 
These  m:i\  I"  arranged  in  characteristic  figoreSj  as  in 
albuminuric  retinitis  and  in  eircinate  retinitis. 

Pigrniftnt-changea. — Tin-  layer  of  hexagonal  pigment" 
ri'lU  lying  n.-xt  t.i  ili.-  layer  of  the  ro<ls  andTcones  belongs, 
erobryologically,  to  the  retina,  ft  is  properly  called  the 
retinal  pi  Loss  of  its  pigment  renders  visible 

tin'  vessels  and  intravascular  spaces  of  the  ohoroid;  and 
i.-  n-::  iciatcd  with  choroidal  disease,  a-  in  myopia. 

Fig.  fi.*{.)     This  pigmenl  ia  always  scanty  al  the 
periphery  of  tin-  retina,  ami  often  b  ah.-.rhed  «.«  u 

senile,  change.     In  certain  diseases  pigment  is  deposited 
in  tin-  more  superficial  layers  of  tin-  retina  and  especially 
along  tin:  vessels,  covering  portions  "t'  them  as  with  a 
blanket,  and  '•■  that  extent  concealing  the  vessels. 
1     .  lis.;.     1  mentrdepoaitB  art-  associated  with 

chronic  disease,  or  may  mark  the  site  of  former  hemor- 
rhages. 

Atrophy  of  the  retina  occurs  as  a  sequel  t..  .li- 
of  tin    retina  or  optic  nerve,  or  both:  e^pecwlly  from 
embolism  or    thmtnlios-is  of  the  central  vessels  of    the 


,  VI 


retina,  or  atrophy  of  the  optn  nerve     Ii  in  indicated  by 
great  diminution  in  the  sum  ol  the  rctim 

ol  til--  retinal  pig ol 


RETINITIS. 

Simple  retinitis  {tdana  of  '!■■■ 
Mm)  ii  cli:ir.iii<ri/.e(i  by  more  nr  lean  opacity  of  the  rel 
which  tnaj  be  limited  i"  a  few  small  sua  involve 

a  large  part  of  the  retina  in  the  region  of  the  posterior 

It  may  iil'i  cl  one  or  I ►  ■  ■  1 1  •  eyes.     Th 
uaually  somewhat  broad  and  toi  I  ime  of  tlieir  em 

veiled  bv  the  ban  retina.     Vision  is  impaired 
the  portion  of  the   field   <-'■-.  i ■  - 1  •  :  > i m i  ■    in  iln-  . » 1 1 ". .  i . • . i 
retina. 

Etiology  and  Diagnosis. — Thin  i  may  1 

|p_\  eye-etr  lin,  or  by  unrecognized  constitutional  condition  , 
Other  forma  of  retinitis  often  hegin  by  Emulating  thin 
onOj  and  only  acquire  their  -pn-ial  (-hnmu-tcrs  later.     The 
is  in  ide  by  excluding  it-,  cauw  -  of  th 
retinitis.     I5ut  it  is  somctiuii  -  ilifficull  r.> 
tingniab  the  haancBW  doe  to  retinal  swelling,  from  that 
m  vitreous  opacity,  or  the  blurring  caused  by  astig- 
inati-iii  (see  page  17(>);  and  marked  edema  may  Im   mis- 
i  fbi  detachment  of  the  retina. 
Treatment. — Simple  retinitis  n-.  at  of  the  < 

in  a  moderate  and  constant  light ;  often  witli  c. 
of  errors  of  refraction,  sometimes  with  the  continued  use 
of  a  mydriatic.     A  mild  p  ma)  lx  given,  and  Rtl 

'I  by  the  nse  of  iodida  in  small  do»        Tin 
health  Bhookl   1"  led    to.     [Tnder  such  Ircatinent 

i  iph  te,  ii  Hi'    '■!■     be  Irul 
simple    retinitis.     A  ii!i   dem 

ponding  j>'  rmanent  si 
Purulent  Retinitis     1/ 
linicaUy  this  ■  ■■■  disting  ii:  hi  'I    from 

pnrnlenl  choroiditis  (see  page  -'ill },  except  that  it  mm 
qncntly  runs  the  chronic  count    that 

ma.     It.  is  distinguished  by  the  mi  lb  i  toe 
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eve  has  boon  enucleated^    It  i-  i  uned  i"p  wounds,  por- 
M. 'ill  ni y  by  foreign  bodi<  mkI 

n  ili.-  •.               ., nil. ..ii  injur}   i"  thi    choroid  ; 
and  by  i  in  ill dim  of  puerperal  favor,  py- 

emia, etc. 
Sometimes,  in  connection    •■villi  wptti   disease,   -mull 

and    hemorrhages    :i|>|m:h      ■  attend    in    the 

retina,  without  other  inflamm  mptomi.  w  i I> 

imuairnM i'  vision.     Thia  oondition  i-  called  • 

Leukemic  Retinitis  or  Neuroretinitis.  —  Profound 
lcok<  id  pernicious  anwnia,nre  apt  to  i><-  attended 

tn  «>f  retinitis  in  « iiii  ii  there  la  great  and  -.■ 


».->».. I>.    Tim 
rli»f . 


rciliml 


swelling  and  opaoitj  of  the  retina,  ofti  □  extending  upon 
(In.  optic  <H>k.     There   i>  mhuvemenl   of  the   retinal 

vein  '  ii'Ttiious,   anil,    iu    the    lati-r    s-  i 
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nomerotu:  bunt    hap  The  appearances 

are  represented  in  Fig.  116.     If  the  case  be  sufficiently 
abroaie  some  of  the  patches  of  nun    ft        exudate  i 
■   of  fatty  degeneration.     The  general  ■  • 
of  the  fundus  u  liitht  and  often  strikingly  yell- w  ;  and  the 
vessels  are  broad  and  pale,  with  vUil.J.    sheaths.     Both 
eyes  arc  affected,  although  often  to  different  ■ 

Etiology  and  Diagnosis. — The  essential  eauao  ia  the 
leukemia,  or  |Mrniiioua  anemia  :  and  its  recognition  with 
that   of  the   retinal   changes,   establishes    the  diagm 
Much  the  same  i  tangea  have  been  seen  in  i 

of  profound  anemia  from  other  can- •-.  ami  in  i 
with  hemophilia.     Malarial  <Ij  I    the   retina    i 

present  muefa  the  bjdi  apn 

Treatment  and  Prognosis. — 'I  he  treatment   is  that  of 
aimpie   retinitis,    with   the    treatment  of   the   leula 
The   retinal    l.-inii,  commonly   uppi  ir  id  do  Dot 

often  improve  much,  continuing  to  grow  worec  until 

I   termination   of  the  general   disease.      Usually  they 

da  not  cause  blindness,  Improvement  in  the  general 
condition  may  lead  to  great  Improvement  in  the  retinal 
■welling,  with  unproved  vision. 

Hemorrhagic  Retinitis  [Apoplexy  of  ''  — 

Sometimes  wttn  ■  history  of  rather  rapid  impairment  of 

a,  usually  in  one  ay*   orto  a  greater  extent  in 
eye  th.in  tin-  other,  a  patient  presents  numerous  Hi 
Mattered   throughout    the  fui 
with  veiling  and  opm  ity  of  the  retina.    (  me 

may  remain  anaficcted,  hut  usually  both  become  involved, 
altnoogh  somi  and  until  months  or  j 

at'ter  the  first     [f  the  case  be  watched,  fresli  heirn  rrn 
are  detooted  from  time-  to  time;  and  whiti  or  yell' 
spots,  or  areas  of   pigment   disturbance,   follow,      rhe 
optic  'li-l-  may  bo  red  and  swollen.    The  retinal  veins 
are  dilated,  but  the  arteries  ma)  r*  rather  smalL 

Etiology  and  Diagnosis.— The  disease  is  ru 
quenUy  seen  in  elderly  persons,  although  some  retinitis 
orapnny   reenrring  hemorrhages  in  young  men. 
In  all  i         it  is  probable  that  thi  uf  tlie  retina 
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liseassd  :  and  the  ntia-ocalar  vera  Is,  I  ener- 

ally  a  i      In  some  of  tl asesthen  fa  i  thrombo- 

f  tin-  central  vein   ill'  tin-   retina.      I'.nl  In  general  tin' 
■ii-    not olmr.     Tlir  r> ignition  ill'  -M'li  :i  condition 

.-is  IJri^lit's  disease  would  <<t'  Itself  remove  the  cue  into 

mother  S  me  tiemorrfaage  ia  likelj  I nor  in 

most  forma  of  retinitis. 

Treatment   and    Protrnosis. — Reel   of  the  eyes,   pro* 
taction  from  strong  light  by  dark  rlnnrun,  and  the  local 

abstraction  of  bl I  from  the  temple,  are  recommended. 

Subconjunctival   bl Hotting  baa  been   tried  by  ( 

The  avoidance  of  excitement  and  ill irreoti f  snj 

abnormally  En  tin   circulatory  or  ■  l  i .  •  ■  - 1 1  -    system   are 
nf  equal  importance.     Hut  in  spite  of  treatment,  hemor- 
ps  recur,  and    light  is  permanently  damaged,  even  in 
voting  patients.     In  the  larger  num  tdcrly  patient 

the  eye  fa  rendered  practically  blind.  There  is  consider 
tble  danger  of  a  subsequent  ran  of  tension,  censing  a  par 
tioularly  intractable  form  of  glaucoma  ;  and  the  probability 
of  death  within  -.i  few  monttu  or  y<  its,  i  apecielly  from 

itively  gri  at. 

Albuminuric   Retinitis 
lutiniti*  of  Bright*   Disease). —  This  disease  is  chiefly 

mtered  among  elderly   people,  wl me  seeking 

relief  for  int paired  vision.     Tin lei   of  tb  Bl 

often  - 1 1'lon,  corresponding  with  the  occurreooe  of  hemor- 
rhage lling  In  thi    n  gion  of   the  macula.    The 
ophthalmoscope  snows  spot  ehet  of  hemorrhi 
in-,    dcjtenor.it ion   scattered   throughout  the  retini 
grouped  in  certain  portions,  especially  about  the  macula. 
The  retinal  vessels  arc  irregular  in  enliber,  especiaU] 
veins,  parti  of  vhiefa  may  Im-  < I ila t»-*l  and  tortuous.    Bo 

the  resins  over  an  extensive  area  about  I 
and  macula  fa  ^really  swollen,  and  nf  :i  dirty  reddish  or 
yellowish  <-"!<ir.  or  even  a  -  white.     Usually 

'li-k  i-  reddened  ami  it-  margin  obscured  l»y  swell- 

Examination  •bow*  diminished  dim  if  urine, 

ami  the  presence  in  it   of  albumin  and  cub,  although 
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alluiiiiin  i  [dim  be  thai  at,  mi 

<  'Iii-i  < j 1 1 •  - 1 i . - 1 j i ; j ■■  vi  ill    jnc  chronic 

iramirmenl  ol   In  liully  iuiumui  nnd  huidacho; 

and  tin  <  artenw  througl i  the  body 

show  undue  rigidity,  And  the  pub*  igh  often 

■ill. 

Btiologry  ond  Dingnoms. —  In  addition  Ui  the  can 
■  •i  rin  !■!'  i  this  form  o( 


■  i 

A  l*Bncti  •  .f  the  »uj*rtp*  lei: 
f»«l  Ttliu  »r.  IrrrgvUi  ■ 


•  Ibr  "!i 


clearly  depends  on  tin  ncrativi   <1 

grave    r«  I  occur  in    i 

liriu'lil'.-.   (lbmue,  rl;ilin:i,    in    li 

with    the  albuminuria  <•!'  pn  But  tin-  l.ii 

■I-  of  i  \$t»  occur  in  chronic  into  n 
mc  when  ii 
up  ii:  he  kidney*,  when  Ihi  ■ 


Dtsi  .'•  rut:  RETINA. 


Wl 


have  already  nnd<  rdi  relive  ohm 

and    the   evidences  of  nave   i  anion   to 

appeal  elsewhere.     In  tl«  preseuce  of  the*    genonudh 
inci  a  am  of   retinitis,  or  •  •■.  i  d  1 1  * « ■  mere 

prosenei    "i'  isolated  hemorrh  ig<  -  ma\  flaw  tin-  ram  a* 

■  I f  albumin urie  retinitis. 

Tin  ophthalmoscopic  appi  aranei  -  sue,  however, so  tvpi- 
oal  thai  an  almost  oertain  cfiagni  rl>   based  on  1 

alone.   They  are  illnstrated  in  Plato  1, 2,  and  in  1^.117. 
Fatty  degeneration  causes  •Int.-'  and  I  of  boqwy 

■.vlnu'tu ■-.-.    In  hrpioal  eases  111  I  in  linn 

radiating  from  thi  rofi  imetimci  in  all 

ill',  in  a  limited  sector  of  the  n  ■ 
ber  parts  of  the  fundus  the  dots  on  ed  irregu- 

larly, and  are  commonly  lese  numerous,     I  malh 

small  scattered  h rrhages  are  found,  although  Ihi  )  y 

In-  ;»!>-. -rit  .-it   i  examination.     14  i 

large  and  wry  numerous. 
Ml-  appearances  in  the  macula  are  sometimes  imitated 
in  optic  neuritis  Irom  brain  diseas        Bui  in  ,! 
tlierc  ia  alwaj  iwelliug  of  the  dialc.     Albuminuric 

retinitis   may  awo   I"-  attended   with    neuritis.     Itut    it 

may  i  m  macular  chi es  whl I  1 1  bangea 

in  t'  liali  :   and  when  the  dish  i-  much  affected 

t l.i-  retinal  lesions  an  gem  rail}  more  extensive  than 
found    in   conneel  b   neuritis   from    other  cai 

Alterations  in  paliber  are  mosl    pron iced   in  certain 

1 1-.  while  others  appear  almost  or  quits  normal. 
I  buminurie  retinitis,  although  not  an  early  symptom 
lar  ili-i-.-i-'-.  may  be  the  first  that  reveals  the 
paturc  of  the       b,     In    il    i  is      presenting  suspicious 

tion  or  the  kianeys.  heart, 

anil   •!  i,i  nil  circulation,  should  Ik-  carefully  studied. 

Treatment— A.-,  in  other  form-     i    retinitis  tin    eye 

rest,     Reading  must  l>'-  Buspi  nded  or  greatly 

limited.    Errors  of  rel  it  failut  ommoda- 

timi  should  in  carefully  met  by  proper  tenses,  t<>  be 

I;,  j  ..'nl  this  the  treatment 
i-  that  of  tin  I  condition;  regulated  diet,  m 
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clothing,  removal   to  ■  dry  mild  climate,  and  cat 

■  -  - 1 1 1-  - .    of  ■■■••:  i  J  .  Of  mrnliil  -ii.iin.       Internally  stn 

nin  in  moderate  doses  is  soinotinM  ily  bcitcncinl. 

Preparations,  of  iron  IN  Valuable  ill  i-"-.  bltf  in  i'. 

«ln  serious  harm  in  those  shoving 
develop  fresh  hemorrhi  • 

Prognosis. — Occurring    immediately  after  scnrlati 
with  acnte  Bright's  disease,  during  pregnancy,  01  with 
load  poisoruDg,  wbnroinario  rcf  rod  iu 

often,  however,  not  complete.  Where  it  occurs  with 
chronic  renal  i    .  il  •  1  *  •  -  -  -  •  >n  much 

strained  u  by  hanl  use,  insufficient  help  from  pi  i 

complete  reel  of  than  mej  l»-  followed  by  marked 
improvemenl  of  vision.     But  in  n 
:ir«-  used,  repeated  attacks  of  swelling  and  hemorrhage 

:r,  leaving  vision  mom  and  more  impaired.  There  w 
:i  tondoni  io  go  on  to  atrophy  of  the  retina 

and  the  optic  nerve;  bol  meal  patients  retain  quite  useful 
vurion  until  death.  As  i  sign  of  tin-  general  disease  ami 
the  approaching  fatal  termination  of  the  ea>e,  alhuminurie 
retinitis  is  of  great  significance.     (See  Chapter  XX.i 

Gouty  retinitis  oceurs  i>>  elderly  persona  subject   to 
other  manifestations  of  gout.    Ii  causes  pi  inv 

pairment  of  vision,  affects  both  eyes,  is  marked  bj 

ish-white  patehes  of  exudation  in  the  region  of  the 
macula  ami  diakj  hemorrhages  which  occur  chiefly  in  the 
earlier  stages,  thickening  and  opacity  of  part*  of  the 
walls  of  the  narked  narrowing  of  parts  of  the 

arteries,  and  dilatation  of  the  retinal  weir  .     The 

Is  throughonl   the  body  give  evidence  of  marked 
sclerosis.     The  urine  i-.  of  rather  high  specific 
It  contains  3  larjje  amount  of  uric  acid,  rarely  albumin, 
and  no  casts.  tlie  gouty  diathesis 

with  rest   for  tin'  eyas,  and  avoidant  •  of  excitement. 

I  (Mildness  does*  not  usually  oceur,  bul  there  \»  little  0 
recovery  of  sigh)  once  lost ;  and  ;i  large  proportion  0 
patient-  die  of  01  rebral  bemorri 

Diabetic  retinitis  occurs  io  the  course  of  soecha 
rin.   diabetes.    It  is  characterised  by  the  appearam 
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the  retina  of  small  Ivory-white  dots;  meal  nuraci 
.iImihi  ill.  macula  and  toward  tin-  disk,  but  >><<i  arranj  d 
in  .in;.  !:  Hate  ■  !•  regular  figure.  In  .1  few  ca* 
white  planuce  have  bom  seen,  toward  tho  pcripfat  ry  of  the 
fundus.  Tin-  optic  nerve  is  i>"t  offocted.  Kareh  spots 
of  pigmentation  an  scattered  through  the  fundus, 
Minute  points,  or  larger  spots  of  hemoi  «  usually 

mil  sometimes    typical    hoi rhagic   retinitis  u 

ODi  luntered  in  diabetes.    ^trMtfownitathotofdiabi 

and  tho  chat 1  improvement  depends  on  the  chance  of 

improving  the  patient's  general  condition! 
Syphilitic  retinitis  and  chorioretinitis   occur  as 

dons ;  sometimes  rather  early,  bul  usually  one 
or  noon  aftei  infection.  Thoy  may  run  their  course 
without  perceptible  involvement  of  the  choroid  ;  bul  in 
the  larger  number  of  caeca  there  are  distinct  spol 
ohoroidal  infiltration,  and  later  permaneni  atrophic  and 
pigmenl  changes.  Not  rarelj  the  lesions  of  the  posterior 
portions  of  too  ■  ■.  •  accompany  iritis.  There  u  always 
some  opacity  of  the  posterior  part  of  the  vitreous,  dust- 
like  in  character,  gradually  ii*  reai ind  pradiially  paw- 
ing away.  [See  Chapter  X  I  \' . .  In  the  choroidal  onset  the 
Kind  as  i-  decidedly  speckled.  Retinal  opacity  is  most 
marked  in  a  rone  aronnd  the  optic  disk,  or  may  be  local- 
ised especially  in  thi  macula.  The  optic  disk  is  red, 
hazy,  and  sometimes  quit  red,  ultimately  ii  amy 
present  ;i  ydlowish-white  appearance  ol  partial  atrophy. 
The  treason  are  usually  but  little  altered,  but  may  be 
narrowed  En  the  later  stages.  Retinal  hemorrhage  i-  rare. 
In  :i  few  eases,  however,  numerous  hemorrhages  of  rather 

1  distributed  throughout  the  fundus,     Some 
timet  the  inflammation  i-    localized  at   the  macula,  and 

pecial  ti mil  in-v  (••  relapse. 
Central  ocul  F  vision  is  lowered  in  all  1  wen,  and 

in. is  of  various  forms  are  apt  to  00010*.    There  is 
ivc  impairment  of  sight  a  hen  the 
i  1 1 1  ■  r  1  ■  i  1 1 : 1 1 1 . ,  1 1  i-  slightly  diminished  ;  and  :i  persistent  <l:i/. 
.  ■    or  shimmering  of  light   that    i,:    very  annoying. 
Mctamorphopsia  iKN-urs  and  is  likely  to  be  pennaw  nt 
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Diagiioaia. — The  tlu.-t-lik*-  opacity  of  the  posterio! 

du  ,  the  spate  of  graj  or  white,  but  not  brilliant  white 

ityofthc  I'l-tin.i.  tin  - 1 M.-k l.il  choroid,  the  red  ban 
disk,  the  slight  changes  in  1 1 » . ■  newels,  and  the  chrome 
oourai  if  ill"  disease  eonstitufa  a  characteristic  pioture. 
The  nature  of  the  retinitis  will  be  confirmed  by  ■  history 
of  syphilis  or  of  nil  in-  chaiaoterjftio  lyphlliti  .  una 

ibsence  of  other  oommon  causec  of  retinitis,  Bni  this 
form  of  retinitis  i-.  one  of  the  most  characteristic  tingle 

leeiona  of  syphilis,  and,  ^iil t  other  evidence  of  ita 

nature,  should  be  regarded  as  syphilitic. 

Treatment  and  Prognosis. —  Ketiinti-  of  thil  character 
Bhonld  be  met  by  the  prompt,  effective,  and  prolonged 
administration  of  merenry.     tnooetionB  should  bi 
:>i  Brat   Subsequently,  some  other  node  of  administration 
in  I.   be   resorted   i",  but  as  mncD  should  !»■  given  as 

'ill"  without  producing  constitutional  effects.  The 
should  be  kept  at  rest  during  the  acute  stage  a 
mydriatic  may  be  used,  and  they  should  l»-  protected 
from  exclusive  li^hi  nr  sudden  changes  of  illumination. 
At  :i  I  iii  - 1 ;  i  •_  - .  -  potassium  iodid  may  prove  useful.  Under 
treatment  vision  generally  improves  and  the  ■ 
permanently  ch<  kedj  bni  vhooa  in  very  rarely  restored 
in  normal,  and  in  m>  -I  eunes  |H-rnianent  retinal  le*>inn» 
are  revealed  with  the  ophthalmoscope. 

Punctate   retinitis  (rehmns  punctata   albescens)  is 
characterised  by  a  great  Dumber  of  white  or  yellowish- 
white  points  d    throughout   the  modus,  without 
figment-changes.     Vision  i-  usiadly  somewhat  unpaired. 
not   progressive,  and  in  most    recorded  i 
probably  existed  some  time  before  it  was  discovered. 
Striate  retinitis  is  characterized  by  light  yelk* 

ray  lines  or  streaks  Just  book  of  the  retinal  vessels, 
some  straight  as  though  drawn  upon,  othei  I  ni 

with  branching  ends.     The  streaks  have  not  the  direction 
of  the  vessels  or  of  other  known  structures.     The  di 
appears  in  early  life.     The  streaks  may  mark  a  previous 
detachment  "f  the  retina.     Vision  in  the  affected  eve  is 
generally  greatly  impaired,  but  not  entirely  lost. 
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Proliferating  Retinitis.— Attacks  of  retinitis  at- 
teodsd  with  extensive  hemorrhages  sometimes  result  in 
tin  formation  of  dense  bluish-white  or  graj  irmnorn  of 
i-.i-mi •■•!  i !-.-■-  ti-Mir,  which  extend  from  the  retina  into  the 
vitreous,  hiding  completely  oertain  parts  of  the  fundus. 

To  this   condition,  which   U  m-cii   more  often  icjiicl 

thlO  as  Oil  active  pathological  process,  tlw  aliuvi-  name  IS 

applied. 

Circinatc  retinitis  is  characterized  by  brilliant  whits 

snged  in  the  form  of  a  wreath  war  the  maoula 

or  <li-k.    They  li«-  behind  the  retinal  vessels,  roaj  remain 

■  I   for   yean  ;   and    arc   often  :iec»m|xmivd,  and 

perhaps  alwq  ded,  bj  retinal  hemorrhage  -.    The 

v. litiol Mirs   miisily  after   middle  life,  and  may  0 

one  ox  both  eyes.     Vision  is  always  impaired,  usnally 
growing  worn  illy. 

Retinitis  from  excessive  light  occurs  from  keep 
ing  the  gate  fixed  on  the  son  without  suffieienl  protection, 
usually  while  watching  an  eolipaeor  looking  for  sun  spots. 
Tin- ophthalmoscope  shows  little  or  do  alteration  of  the 
atfected  part  of  the  retina,  which  may  not  !»■  larger  than 
the  fovea.  There  is  a  small  central  seotoma, persistent, 
snnoj  ing^daadingj  and  sometimes  metemorphopsia.  The 
injury  may  be  prevented  by  use  of  smoked  glass  so  dark 
that  objects  cannot  be  seen  through  it  by  ordinary  illu- 
mination, and  through  which  the  bus  eeusi  -  no  penisi 

annoying  after-image.        When   the    injury   ha-   occurred, 

rest  tor  the  ayes  and  avoidance  of  sodden  changes  of  illu- 
mination will  be  beneficial.      If  vision  is  not  redoced 
below  one-third,  recovery  of  normal  vision  may  In-  ex- 
i|  in  from  "in   to  sun  months,  although  careful  test 
ing  may  still  show  the  presence  of  a  minute  rclativ 
absolute  scotoma. 

Kxpoaure  to  excessive   light    may  he  an  exciting  cause 

of  chorioretinitis,  with    ophthalmoscopic  changes   and 

ana.    Such  a  condition  bas  followei  to  l 

Ice  of  lightning.    Exposure  without  proper  proto 

to  a  powerful  besides  the  •  - n •  - ■  i- 

of  excessive  light  on  the  retiiui,  violent  smarting  pain  in 
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1 1 ii  conjunctiva,  m  iili  swelling  and  inflammation,  probably 

tluc  to   •.i.iu.'iliiiii;    lif.ii<l<-   ill.'    Iii;lii.     Tin'  I'Diijuiii'tiviil 

-vinptoiu-    subtitle    in    ;i    fell     ili;..-.      Tin-    repair    of   ill" 

ri-tinal  tissue  sometime-  t •  •< 1 1 1 i r< ■->  i h   longer,  and   may 

ii"i  be  complete. 
Pigmentary  Degeneration  |  Rdini  1 1. — 

This  :-  nauallj  congenital.     FY arly  childhood  uigbl 

blindness  is  noticed,  tin  patii  ol  being  practically  blind  in 

i  bie  tight,  although  no  tli  feet  maj  be  noticed  in  g I 

ight.    The  i'm  l'i  of  rision  ii  restricted,  usually  coo- 
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eentrieally,  at  Bret  only  whan  In  ■  feeble  litrlit.    'I : 

symptoma  are  slowly  progri    ive,  the  paticni  be ting 

ht'lpi  t  -iimm  i ;  and  tin'  field  of  \  i-i"n  er  atlj 

roved,  although  fall  sentences  of  ocntrul  vi  ion  may  be 
possessed  in  a  good  light. 

The  characteristic  ophthalmoacopio    •  UkIi- 

lose  of  tin-  nonnal  pigment  Erom  the  retinal  pigment" 
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layer,  and  accumulations  of  pigment  forming  dark-brown 
or  black  masses  of  a  si  branching  shape,  compared 

to  iliat  of  bone-corpuscloe,     Tl  often  lit  al 

I'l l-vessels,  around  which  the]   seem  wrapped  lik<    i 

blanket  They  an  first  seen,  ana  most  numerous,  in  the 
extreme  peripnerj   of  the  fundus,  and  gradually  invade 

the  posterior  or  ventral  portion,  hut  mnls  <  \t>  ml  to  the 
immediate  n>-ii;lili<«rli<M>i|  nl'  [he  maeiila  -iii"  1  optic  disk, 
They  an  shown  in  Fig.  118.     j|s  the  i  the 

retinal     V  I'eome     L'leatlv    lialTnWi'll,   ami     I  In     ojitie 

nerve  atrophia  Both  eyes  are  affected,  Km-  presenting 
this  form  of  retinal  &  ion  art  often  highly  ame- 

troji 

Etiology.  Varieties,  and  Diagnosis.  thai  cases 

can  often  be  traced  I sanguinity  of  parents,  hered 

or  inherited  syphilis.  per  cent,  of  congenital 
deaf-mute-  mfiei  from  this  disease.  A  form  of  the  dis- 
ease is  seen  as  a  tertiary  manifestation  of  acquired 
syphilis.  It  appears  much  later,  often  not  until  middle 
:  and  is  attended  by  choroidal  atrophies  and  pigment 
accumulations.  Oases  may  be  found  presenting  ophthal- 
moscopic appearances  grading  from  those  of  typical 
chorioretinitis  to  those  of  typical  pigi lary  degenera- 
tion. In  a  few  cases,  the  symptoms  ol  which  otherwise 
are  those  of  this  ■  the  |>ii;ment4CClunttlationi  in 
the  retina  an  entirely  lacking.  In  typical  cases  the  nar- 
rowed  field,  night-hlindness,  slow  progress,  and  ophthal* 
mosoopio  symptoms  arc  characteristic.    In  tin  atypical 

careful  consideration  of  all  symptoms  must  di 
mine  whan  the  esse  belongs. 

Treatment  and  Prognosis. — The   I  r 

ni'  careful  and  very lents  use  of  tl"'  eyes  und<  r  the 

best  conditions,  including  the  constant  wi 

es,  and  protection  from  excessive  light  and  sodden 
variations  of  Ilium  The  internal  nss  of  strychnin 

!u  moderate  doses,  the  instillation  of  a 

n,  and  the  applying  of  the  galvanic  current  to  the 
eyeball  have,  been  recommended  as  benefleial.  Btri  do 
treatment  cures  the  disease,  and  it  ii  doubtful  if  anything 
mora  than  iri  »  rionic  meosun  -  d<  lays  its  aoaiewhal 
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irregular    progress.     The   majority   of    |xitient8   l>ecorne 
lui|M'l«'--l\    blind    by   lite    I  \ty   year.-.      The  form 

doc  i"  loouired  syphilis  h  more  ananaple  i"  treatment ; 
and,  while  running  ■  comparatively  mj»i<l  coarse,  i-  not 
mplete  blindness. 
Amaurotic  Family  Idiocy  {Iitfantttt  Cerebral  Ih- 

\ ih'.ti.   8jfmnutriotd   Change*  at  the   Maeula,   I 

(  horoidittt), — This  iliwinan  attracts  attention  during  in- 
limrv  mi-    ■;, 1 1 -.  i ihildhood,  by  inability  to  see,  or  gen. -nil 

IHNigrrxHiw    ninviilur     weakness,    without  of 

iM.iii/i-i  lesions  of  the  nervous  system.   Ophthalmoscopic 

examination  shows  ■  rounded  gray  or  whifa  are eupy- 

ing  the  center  of  em  h  retina,  with  nsually  a  dark-red  or 
brownish  red  root)  corresponding  bo  fcba  oenter  of  the 

ni:i  ni:i.   -hup  m  IkiI    like  ill'-  -i [ •  | ■■  :i  1:1 1  !■  ■  -  ill  •  1 1 )  = » « •  1 1 .- 1 1 1  of  tht 

central  artery  of  the  retina.     In  a  few  months  (he  optic 

nerve   iitropbii-H,  tin-   patient   In  ntiivly  blind,  and 

the    inn-,  ill: ir    wi-akm  i-.es,   until    the    1 1  i-<:i-.-   ter- 

minates  En  death.    Autopsies  show  degeneration  ol 
largo  ncrve-eeUs  of  the  retina  and  the  pyramidal  oellfl  of 
of  'I rebrnl  eot-tex."   Several   children  of   the   same 

!nrants  may  be  affected;  and  the  reported  have 

i.-.-n  iif  Jewish  parentagi 

Angioid  streaks  in  the  retina  are  brown  streaks 
of  pigment,  often  with  lighter  borders,  forming  an  irregu- 
lar network  like  s  system  of  anastomosinj  .  but 
nut  related  to  eithor  retinal  01  choroidal  vessels.  They 
may  follow  retinal  hemorrhage  or  detachment. 

Retinal  Macular  Atrophy  (fiofi  in  il..  Macula). — 
Tlii  -  may  result  from  Injury  tothoeye,  from  senile  chai 
or  other  serious  disturbance  of  nutrition.     A  dark  oval 
pot,  luilf  the  sin  of  the  optic  disk,  seen  at  the  macula, 
items  depressed  below  the  general  surface  of  the  retina. 
Spasm  of  the  retinal  arteries  sometimes  occurs, 
canstm  temporary  blindness.    Usually  it  lasts  bur  a  few 
i.l>,  but  it  may  recur,    [fmare  permanent,  it  leads  to 
thrombosis,  and  permanent  rascnur  obstruction. 
Obstruction  of  the  retinal  vessels  causes  blind- 
usually  sodden.      Il  may  be  due  to  endarteritis, 
thrombosis,  •  •mbiilism,  or  combinations  of  these  coin  I  i- 
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tions.      Thrombosis  usually  OCCUTS,  whatever  the  prii 

muse  of  obstruction.    It  u  often  impossible  to  determine 

tli-s-    |irim:iry  condition  ;  although    primary  vi-noii>  (hr-in 

bo8H  is  credited  with  nosing mom  extensive  retinal  hem- 
orrhi ige.  win  ii  ti«i-  circulation  of  the  whole  retina  Is 
oiMtrnotod,  blindness  i-  complete  end  usually  permanent, 
When  a  united  purl  of  tlif  retina  is  involved,  i  corre- 
sponding part  at  tin-  visual  field  la  lost.  Ii'  the  macula 
Ih-  supplied  by  vessels  that  escape  entirely,  as  cilk)  retinal 
vesei  I-,  central  vision  may  remain  unimpcred,  while  lbs 
1'nlil  is  greatly  narrowed.  After  permanent  obstruction 
tin-  retina  degenerates  and  atrophies. 

Diagnosis. — Retinal  obstruction  Is  recognized.wlth  the 
ophthalmoscope.  The  braneh -  -  of  the  artery  do  not  at 
first  Beem  much  altered  in  appearance,  except  m  they  lire 
concealed  by  retinal  opacity,  The  veina  an  in  soma 
portions  greatlv  uarrowedj  aod  at  other  points  of  full 
width  or  broadened  by  Battening.  Sometimes  the  slow 
return  of  I  > I  *  >*  •<  1  in  beaaVlike  or  longer  mamon,  may  be 

sei.ii   in   "ine  or   more  branches   of   the   retinal  veina. 

Tiie  central  portion  of  the  retina  becomes  quite  ban 
within  a  few  hours  ufter  1 1 1<-  accident,  giving  that  part  of 
the  fundus  a  bluish-gray  or  white  hue,  except  just  at  the 
fovea  where  is  seen  in  almost  .ill  dan  red  spot 

The  exudation  and  opacity  may  he  more  dense  ahmjj  the 

-  Is.    When  the  vessels  dip  into  it  they  are  partially 
or  wholly  lost  to  vi<  w,  and  on  this  account  may  Beam  to 

Ik-  narrowed  or  interrupted.  Toward  the  periphery  of  the 
fundus  the  gray  Opacity  thins  out  until  the  eolor  of  the 
fundus  appears  quite  normal.  Retinal  hemorrhages,  may 
occur,  especially  in  the  region  of  the  macula. 

The  usual  appearance  of  the  fundus  is  shown  in  Fig. 
119,  After  .i  few  days  the  retinal  base  begins  to  dis- 
appear, but  retina]  degeneration  keeps  tht  central  part  of 
the  fundus  white,  With  it-  distim  t  central  rei  onie- 

times  for  several  weeks,     At  alatersta  remaina 

only  a  complete  atrophy  -it  tin  optic  nerve,  with  extreme 
narrowing  or  obliteration  ol 

Treatment  and  Prognosis. — In  a  few  cases  the  em- 
bolus has,  spontaneously,  become  broken  up  or  displaced, 


fmststl  n  cJtATtfcwnt 
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lajrt  »<  thr  fcU.     Bb>  ccanalk  tbe  blind]. 
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\v:ills,  or   BDS0m  Of   tin-    DDOBCUlsr   OOfll  t'li.      -y  tu].i.  mi- 

resemble  loose  of  embolism,  except  thai  the  onset  of 
blindness  may  not  be  quite  so  sudden,  or  may  be  attended 
with  temporary  blindness  of  the  other  eye,  giddiness, 
faintness,  <>r  uthcr  evidence  of  dlstarbanoa  of  cerebral  <ir- 
ouhtion.  Attacks  of  temporary  blindness  through  b 
arterial  spasm  may  have  preceded  the  ihrorobos 

Thrombosis  of  the  Retinal  Veins.— The  tymp 
toms  of  this  condition  resembli  mmewhal  those  oiem* 
bolkun  of  the  retinal  artery.    The  veins  are  enlarged  and 

tortuous,  although  the  arteries  may  be  narrowed.    He r 

rhoges  arc   Dumeroos,  especially  abonl   the  optic   disk, 

which  maj  i Ktremely  red.     Lose  of  vision  Is  less  snd- 

den  than  in  embolism,  and  there  is  more  likeh  I etir 

turn  of  the  circulation,  at  least  in  lome  of  the  vessels, 

and  a  partial  restoration  of  sight    The  patient  >l W  !»■ 

kept  quiet,  and  on  ■>  •■  diet,  unless  »lii-  : 

indicated  bj  his  general  condition.    Saline  laxatives  maj 
in,  or  venesection  resorted  t<>. 

Detachment  of  the  Retina  {QhorttaSm  •■<  As 
■<>,  Antotia  Retina). — Separation  ■>!'  the  retina  from 
tin-  ohoroid  bj  crous  fluid  had  been  be&re  noticed  by 
obliqne  illumination,  and  in  dissecting  enucleated  eyes. 
Kiii  ill--  use  of  ill"  ophthalmoscop  bus  shown  it  t>>  !»■  ;i 
do!  raze  condition. 

Symptoms  and  Course. — The  detached  portion  of  the 
retina  becomes  blind,  although  in  rare  eases  ii  may  re- 
tain light-perception  tor  some  time,    It  may  also  suddenly 
rut  nil'  vision,  by  falling  in  ;'i"i!'  "t"  •■>  pail  still  noi 
Usually  the  patient  complains  of  sudden  impairment  of 

vision,  which  on  investigation  i-  t; I  t"  affect  only  a 

i» -it i. .11  of  tli«-  field.    There  ma  niffioM  nt 

power  of  vision  retained  in  tin  detached  retina  to  allow 
i  noticeable  metamorphopaia,  or  to  cause  annoying  vertigo 
from  displaoem  ot,  and  movement  of  tin-  percipH  ral  ek 
mente.  Any  part,  but  more  commonly  the  anterior  por- 
tion, may  be  tin-  Btarting  point  "t  detachment.  Hut  by 
the  gravitation  <>(  imbretinal  fluid  the  lower  pari  nt'  the 
retina  usually  becomes  affected.     Ultimately  the  whole 
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retina  is  drawn  awaj  Rknd  Ilia  choroid]  retaining  onlj 
attachments  ;ii  ill--  optic  disk  and  its  ulterior  margin, 
having  somewhat  the  shape  of  a  straight  trumpet  with 
tin  shrunken  vitreous  lying  within  it.  Both  ayi  -  may  be 
affected,  bat  In  the  majority  of  ca  i  one  i  leapc*.  After 
in-  detachmenl  has  become  complete,  tli«'  lens  often 
becomes  opaque,  and  other  degenerative  changes  o< 
The  tension  Dfan  aye  with  detached  retina  i>  likely  i"  !»• 
below  oormaL 

With  tin-  '•[>1uIi:i1tii'i-<-(i|h-  tin-  n-lina  ;i|i|»;ir-  :i-<  .1  HUlie- 

whot  opaque,  gray  membrane,  floating  in  rounded  folds ; 
npon  which  may  be  traced  branches  of  the  retinal  ve 
apparently  very  small  because  displaced  rorward  bo  much 
within  1 1 1 » -  (bona  of  the  lena  tlirough  \s  1  j i. •  1 1  they  are  seen 
Where  the  retina  is  viewed  obliquely  it-  opacity  ia  most 
evident  Throngfa  parte  thai  are*  noarh  pcrponaioular  to 
the  Hi-  .mi'  'in.-  ..i  -iL'iit  tin-  rod  reflex  of  the  choroid 
be  II.  Whore  the  retina  i>  but  slightly  and 
recently  separated  (ram  the  choroid,  mi  opooitv  tnaj  i"' 
perceived;  and  the  detaoiimcol  roaj  be  revealed  onlj  bj 
the diaplacemenl  of  thi  retinal  vessels.  Sometimes  dis- 
rin.i  tears  an  found  in  the  retina, through  which  the 
ohoroid  may  i»-  seen.    Portions  of  the  retina  which  are 

i ming   detached   may   exhibit  a  peculiar  One 

mottled  reflex,  which  may  l><  compared  i"  the  reflexes 
from  "  pabbled  "  leather.  The  more  striking  appearances 
of  detachment  of  the  retina  are  shown  in  Fig.  l-'>. 

Causes. — Detooh m  of  il»-  retina  occurs  more  fre- 
quently In   men    than    women,  and   the  liability   lo  il 

with  bob.     It  maj  I aused  bj   bruise  or  by 

perforating  wounds  of  the  eyeball  either  at  once,  "r  sub- 
sequenti]  I",  oioatricial  changes.  Highly  myopic  eyes 
are  chiefly  noble  bo  it.  and  choroidal  diaeaai .  hi  morrhage, 

in1  hi  i:iin-'M-ular  irrowth  may  cause  it.  It  may  appear 
afb  i  bing,    vomiting,  or   hi 

lifting. 

Diagnosis. — Sadden  unpairmenl  of  virion  in  one 
affecting  chiefly  or  solely  a  portion  of  the  visual   field, 
should  always  aug  affection.     With  the  ophthal- 
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J    ope  i(~  situation  and  extent  a nially  be  studied. 
on  account  oJ  opacity  in  the  cornea,  Inns,  01  vitreous, 
tins  is  not  possible,  careful  mapping  of  the  Bdd  of  vision 
must  be  relied  on. 

When  detachment   i-   raoognlsed,  it  is   nwnanaap    t.i 
determine  if  the  separation  i-  canned  by  fluid  (sunple 

detachment)    or    by    ■    new    gn>?rtl).  ■■>-   sarcoma   of   the 

choroid.    This  wul  bo  doni   by  noting  the  prosenoa  of 
vessels  or  a  ■  i  1  - 1  i  1 1  •-  mass  beneath  the  retina,  the 


I  ».'tji<-hii.i  nl  ii  Willi  *  • ' 

»i-  flu  •!    |-.n;..|i    I  i. In. 

i.  .1  f. ■  I ■  l v  which  UuKi  mi  liquid,  ini'i 

absence  of  anj  motion  of  the  retina,  and  the  nor 

n;:il  or  increased  tension  of  the  globe  in  ease  of  nca 
growth ;  or  the  absence  of  an]  able  throngh  the 

retina,  the  wavy  movement  and  alteration  in  the  form 
of  the  folds  named  in  it  bj  movements  of  the  eye,  and 
the  normal  or  diminished  tension  in  (he  eyeball  in  simple 
detachment  A  new  growth  eoneenled  beneath  detached 
retina  which  Boats  upon  fluid  surrounding  the  growth  may 

lie  revealed  lis   Strong  illumination,  a.-  direol  cilllliirlit. 
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It  i.-  -nm<  timc«  difficult  to  ili-tin-m-li  botWfidn  :i  small 
detachment  ud  a  limited  swelling  and  opacity  "i'  tfae 
retina  in  retinitis.  Union  there  bi  distinct  (biding  or 
floating:  1. 1"  ilir  affected  ana,  ii  ihould  usually  be  rega 

welling  r.ithiT  than  detachment,  even   though   die 
poshing  Forward  of  the  retina  araoonta  <■•  i.  or  Bi  D. 

Treatment. —  Tin-    should    include    rest,    in   bed,   with 

absolute  rest  of  the  ayes,  heal  under  a  pressure-bandage. 
Pilocarpin  aweata  have  Bometimea  proved  of  beneffl  ;  aa 
have  potassium  iodid,  or  ralrcjlio  m  i'i  in  moderate  i 
The  injection  of  tincture  of  iodiii  "r  similar 

Into  the  eye  is  not  (••  be  reoora idod.     In  nil 

the  withdrawal  of  the  aubretuwl  fluid  by  an  incision  in 
the  solera,  has  produced  great  temporary  improvement  ; 
inn  generally  then  bat  been  a  lubeequanl  return  of  the 
>l«'t:n.ditiii-i]t.  Itcrontly  Stillaon  has  reportod  mom  nerma- 
ih  in  relief  by  making,  by  the  enlvanocaotary,  one  or  two 
round  holes  in  the  solera  beneath  the  del  Lohment. 

Prognosis. — Spontaneoua  reattachment  of  the  retina 
occurs  in  ran'  cases.    Troatmenl  hills  to  eure  in  moat 

Tin'  i  l'  r ivitv,  i.r  ni'  the  detachment 

remaining  partial,  i>  better  lot  traumatic  than  i'«r  spontan- 
in>iis  ih'Uuiliini'iit.  Miii  cases  of  detachment  with  Ui^U 
myopia  or  choroiditis,  become  total. 

Subretinal  cysticcrcusi-^  •  tnoci  i nonally  in  Europe, 
hut  do  oaao  is  reported  in  Araerii  i     Oneca  a  ofsub- 
ii  eehinococeiu  has  also  hern  recorded. 

Glioma  of  the  retina  (or  gKoearama)  is  a  muli^- 
n  mi    - 1  ■  ■-  r  1 1  thai    i.ivnr-.   in   .-arlv  ■  1>  il<  I  lit  mhI.      It  may   be 

pn  'nt  .it  birth,  or  appear  during  infancy.     It  affects 

r  botfa  dycs,  and  tends  to  a  EatnJ  termination  through 

laioo  to  tin-  brain,  or  by  exhaustion. 

Symptoms  and  Course. — Attention  Is  Brat  attract!  I 

mining  ycllowiah-white  reflex   from  bach  of  the 

pupil ;  and  the  eye  u  (bund  to  be  blind.     Beer  called  it 

hum: i<-  oat's  I'M'."   The  tumor  grows  rapidly  and  may 

(ill  the  globe  in  a  i;  «  montht      U  it  grows,  incn  i 

ocular  tension  oocurs,  and  symptoms  of  inflammation 

arise.    The  eye  becomes  red,  painful,  and  tender,  Usually 


his:  niK  RKTi 


rwi 


it  pn mm  through  t  J « -  -  same  itBges  u»  sar-oma  of  the 
choroid     ■■    c  i"    350);  but  the  Bret  and  second  Bilges 

ili i  usually  usl  bo  long  u  iln-  corresponding 

in. hum.  Tin-  method  of  extension is ftrougn  the  optic 
nerve  to  the  brain,  and  by  metastasis  toother  organs.  In 
a  few  cases  the  inflammatory   symptoms  include  a   levere 

iri-liM -vi'liii-;,  whieh   may    iinl    in  diminished    intra-oculur 

ten-inn  end  partial  shrinking  of  1 1 •*•  eyeball.  This  lias 
the  effect  or  completely  masking  the  original  disease, 
causing  a  variety  ceiled  ayptogHoma. 

Diagnosis. — Glioma    it  uished    from   tueudo- 

im  by  growth  of  tin    tumor,  by  it-  rounded  lobules, 

by  tin-  presence  of  minute  vessele  u] it  (although  this 

lias  been  simulated  by  pseudo-gl *)>by  the  abaenee  of 

any  history,  m  ■<{  ]>iiruh-i>i  choroiditis,  or  retinitis, 

and  by  normal,  aod  later  increased  tension,  instead  of  the 
red  tension  common  in  pscudo  glioma. 

Treatment. —Tin  aU'roted  eye  should  be  removed  at 
Hi"  earliest  possible  moment,  withes  much  of  die  optic 
nerve  a«  ran  be  taken  with  it  If  then  is  any  probability 
that  the  growth  has  already  extended  beyond  the  eyeball, 
the  orbital  contents  Bhould  also  be  removed  j  ami  it  may 
be  wise  to  remove  and  cauteriac  portions  of  the  walls  of 
i!h  orbit 

Prognosis. — Removal  while  the  growth  tills  Imt  a 
small  part  of  die  vitreous  is  likely  to  effect  a  permanent 
cure.  Removal  while  the  jjrowth  is  still  confined  within 
the  globe  offers  a  fair  chance,  one  in  three,  of  cots. 
i  (he  orbital  tissues  are  involved  is  likely  to 
be  followed  by  recurrence.    Operation  I  when  the 

tumor  has  extended  beyond  the  orbit;  and  without 
removal,  early  death  is  certain. 

Anomalies  of  the  Retina.— Tin-  most  striking  of 
these,  opaque  or  medollated  nerve-fibers,  has  been  «if- 

ibed  i  page  91);  the  charncti 
is  shown  in  Pig.  121,    Accumulations  of  pigment  have 
also  been  mentioned  (page  90).     The  arrangement    ami 
distribution  of  the  retina)  vessels  varies  greatly.    Some 

Of  th  'iininiiii  Conns  are  shown  in  I'lutcs  I  and  II 
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aixl  Ffga,  12,  84,  B7(  90,  and  other  illustrations  of  the 
fund 


rin.  i 

I'lium   "f  Hie  l»M     III" 


"I""!"'    "■'" 


'•iUkt»  in  lb*  rftlna  of  Uil 

l.ii      1  In  -irUlinii-  Uki  llir  nuriiial 


Anomalies  of  the  macular  region  lire  especially 
liable  to  mislead  the  ophthalmoseopist  The  osual  ap- 
I .. :  1 1 n  1 1<-<  -  have  been  described  (page  88).     Not  rarely,  one 

em ten  snail  white,  or  yellowish  white  dots   whioh 

may  Btiggi  -i  albuminuric  or  dinlx  tic  retinitis  ;  or  inflam- 
mation ■  ■  t"  ill--  aenter  of  the  choroid.  Vet  on  careful 
investigation,  absence  of  any  impairnv  nt  of  function 
proves  iliat  these  appeanux  an  anomalous,  rather  than 
pathologic.       Vet  one   in  the  retinal 

pigment,  areas  of  thinning,  and  black  blotches,  an  usually 
accompanied  with  gome  impnirmenl  of  vision.  Yet  this 
maybe  trifling, compared  with  what  might  be  expected 
from  U phthalmosoopk  app  araneee  disoovered. 

Anomalies  of  the  retinal  vessels  are  most  com- 
mon,   Some  of  these-  an  illustrated  in  the  accompanying 
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figures.  (A  ihows  an  unusual  parallelism  betweei 
and  reins,  with  :■  large  pigment  di  posil  of  th«  obtM  lhal 
Bems  to  have  no  pathologic  -'■■  (B)  thowi  tlie 

ther  eye  of  theesma  patienl  which  exhibited  neither  ol 


■    c  i. 


these  peculiarities,  but  the  lower  temporal  vein  Is  looped 

aro I  the  artery.    In  (<')  are  shown  two  large  cilia 

retinal  vessels  and  an  anastomotic  branch  connecting  the 
lower  veins.  In  i />)  die  upper  retina  is  supplied  by  a 
very  large  cilio-n  liiml  arrery. 


CHAPTER    XIII. 

DISEASES  OF  THE  OPTIC    NERVE,    VISUAL  TRACT 
ami  CEVTEB8.    AMBLYOPIAB 

Hyperemia  of  the  Optic  Nerve-head    / fyp   . ma 

H    of   Ihr    I'li/iil/n    or    Optic    /'.''..      ' I  i . 
shown  by  general   redness  of  the  optic  dink,  ami   increase 


Ml 


itrrr.BotiA  of  rnr.  orn* 


in  the  ncmberuf  the  manUr*  vwMe  wwb  (sre  page  93). 
The  ndotm  nr  be  «d  gnat  that  there  remains  m»  crm- 
lra«t  l-i«,. n  the  dink  and  the  Mimmadiaj:  fundi*-.      If 
there  »«-  a  dirtinet  phv<»J^riea]  eop,  the  U<t«M  nf  thk  k 
amdly  out  reddmcd",  l«ut  appear*  liy  runtmst  ifilhr 
« kite  ami  rx  < »r»al  .1. .      Bat  the  normal  kue  of  the  optic 
dirk  varies  greatly,  -o  that  unbaa  one  has  the  other 
normal,  •*  a  |«r»  vioo*  observation  tii  make  mmparisaia 
with,  it  ifl  «nly  in  marked  ■■»■->  that  he  ran  say  post> 
that  the  nerve-head  L-  hvpereniir.     1 1  ■•  j»  r»  ma  k  ra 
by  .train  of  the  eves,  whether  fnan  anx-impta.  prolonged 
ndttkifti  Mf  eye-wtck  ;  :  -  «ai» 

III  or  boat.  I iy  injury.  «r  in  infianimatx 
■  rneiri  nf  the  eve  (a-  a  foreign  bodj  in  the 
con*  lift,  ami  by  the  raosre  of  liy  rn-tvmi* 

awl  inflammation  of  the  n-tiua.  or  dtoroid. 

Anemia  of  the  optic  dkfc,  nr  papill:,  Bsnll  t" 

rank.      It  canst*  tin    -li-k    to   ap| 
pale,  comparatively  uniform  in 

■portant  Bvmpton  l"".v> 

rK-ral   aip  bl    (oral 

i.i...|.. 
iiiiiiiIh  r-  tii'  llHMUUuic  ■  !>-'*-   i-   liable,  hi  think  ihfl 
normal  dkk  Bncmic  bv  i-ontnust. 


HPLAMMATHN8  OF  THE  OPTIC  NERVE. 

Nenrorctinitis  I/'  . — Inflammation    «f 

the.   •  ining    n-tina. 

Ilins  extends  beyond  the  1  ~  -r-  i 
and  if  th  choroidal 

opening.     Still,  if  tnist  i*  all,  tJ  xjmkco 

ae  i<i  tin-  margin  •  ' 

disk  reiki  i  ntai   quia   liidi   r I •- -  ■  •  ■  i • . i - ■  i •  1  il  margin; 

lling  of  tin-  >i!-l.,  ii  I-  property 
ia. 

'I'll.'  optic  n 
Hlnii  '  miic    and     itli 

dependenoa  and  relations,  morbid  procoww  affecting  the 
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one,  frequently  extend  <<>  t i ■  •  ■  other,  mid  often  the 
in  almost  equally  involved.    Any  sucfa  ext<  naion,  l>ryond 
the  limits  obovi    indicated,  constitutes  tin   dim  oik 

m-uiio'liuiliit.       Niiir.ir-tiiiili-   OCCUm    in    I N Hull   With 

rcnal-viiwiihir    discs  o,    leukemia,    gout,    syphilis,   lead 
poisoning,   and    sympathetic    ophthalmitis;  and   -■ 
neuritis  arising  in  the  course  <>i  brain  dises  Ren 

extends  m  largely  to  the  retina,  as  to  wamni  including 
it  under  this  boad. 

Optic  Neuritis  fJMrn  Mmrfttt;  /'• 

fiti.-.  Choked  /'/•■/).  —Optic  n<  uritia  is  oi  peal  import 
on  account  oftfot  evidence  it  gives  of  ex tro*roiuta  disease, 

:iinl    il-    liability  In  end    in   nptie  atrophy.      It    may  CBOSC 

do  -vnipi  in  the  Bppeannces  revealed  by  the 

ophtbaJmosoopi .  Vision  may  I"'  unaffected  by  even 
violent  ni lurins,  and  impairment  "I"  vision,  when  present, 
ma]  generally  !»•  regarded  as  doe  to  o  wpervening  optic 
atrophy,  rather  than  to  the  neuritis. 

Symptoms  and  Course. — Tin-  essential  symptoms  of 
optic  neuritis  arc  increaaed  vascularity,  swelling  and 
opacity  "f  the  nerve-head  extending  beyond  the  margin 
of  the  disk.  With  the  swelling  always  occurs  haziness 
of  the  nerve-head,  so  thai  tine  margin  of  the  choroid  il 
opening,  and  the  net  i»'i'  details  of  1 1 » « -  nerve-head,  Bach 
as  the  lamina  cribrosa,and  the  deeper  parts  of  the  vessi  Is 
are  blurred  or  bidden. 

Swelling  of  the  nervi  bead  is  illustrated  in  Fig.  30. 
It  pushes  forward  tin-  vessels  which  lie  upon  the  disk  bo 
thai  their  refraction  as  measured  with  the  ophthalmoscope 
becomes  more  hyperopia.  XI*  extent  of  the  swelling  is 
estimated  by  comparing  the  refraction  of  the  most  byper- 
opioofthevi  itn  the  refraction  of  the  nearest  pari 

of  the  Deiglil»iiiii_'  retina,  that  appears  unaffected. 

Usually  ill  lie  in  diopters  of  refraction,  ■ 

swelling  nf  7  1).    The  actual  depth  in  miltimelrcs  of 

h  a  swelling  may  be  found  from  the  bible  mi  page  134. 

Winn  the  swelling  is  slight,  the  diss  red,  resembling 
in  color  the  general  Hindus,  and  the  physiological  cup 
obliterated,  there  may  be  little  beyond  tin  snoe 

26 
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of  the  retinal  vessels  to  indieata  ition  of  the  nerve- 

entranoe.  A-  the  swelling  inanan  s,  bom  rer,  it  becomes 
distinctly  mora  gray,  and  lighter  than  the  usual  color  of 
the  fiinaus,  "ii  account  of  Bib  separation  of  the  minute 

c  dilute. 

Winn  the  swelling  u  slight,  the  larger  retinal  ves 
be  little  altered  in  apjx  u  ilightlj  and  nni 

fiinulv  enlarged.  As  t !»•-  swelling  becomes  greater  its 
upon  then  causes  obstruction  of  the  1)1«mh1- 
columna,  so  that  the  retinal  arteries  arc  narrowed,  while 
the  veins  ;i]>|»<:ir  broad,  dark,  tortuous,  and  often  irregular 
in  caliber.    Something  of  tlii-  sppearanoe  i»  illastrated 


Pto.  12-  Oj«le  nviirlii.  In  a  c**c  of  lal 


bi  Pig.  129  and  in  Plate  11,8.    These  ohanges  in  tin 
ith  sharp  limitation  of  the  swelling  t->  the  im- 
mediate vieinic.  ol  the  tterve-entrwnce, have canaed  to\ 
o|>ti'  neuritis  to  !»•  called  rhoked  di*k. 
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III     the     majurity    of  QMM    Of    ni:.il..  .1    neuritis,  rctiti.il 

hemorrhages  ooour.  nfosl  frequently  they  we  on  01  near 
*  1  i  *  -  swollen  nerve  b<  id,  bill  sometimes  in  othi  t  pail 

the    fundus.        A!». ui    the    |Kl]>ill:i     llie\    are    Ven     imt.ilily 

striated,  by  extension,  Iwtwoen  the  I Il«  of  do 

Abere.     In  this  lituatii  i  it  i   often  not  nwj  Ui  di 
I.,  tv.i  .11  ■   nail  bemoi  ii. I  a  dilated  blood-vessel. 

In  seven  neuritis  tberi   ore  often  imoll  isolated  pol 
of  exudate  in  other  part*  "t"  tin-  ret'm.i,  j •  ■  1 1 ;■  ■  1 1. 1 ti >.   in 
the  diroeti 4  the  macula.     Extensive  lesions  of  the 

kind    WOulil    |>laec    tin-    ease    in    tin-  Hit<fr»rv    of   liCUKH 

retinitis. 

Perfect  piston  may  continue  fbr  wees    or nths  in 

spite  of  typical  optic  neuritis,  with  great  iwelling.  In 
man  the  impairment  ox  vision  is  so  slight  u  to 

i  cape  the  patient's  notice,  lint  when  1 1 1 - •  secondary 
atrophia  ahati gi  ■•  begin,  vision  may  be  losl  very  rapidly. 
The  two  eyes  may  presenl  vary  Biinilar  ophthalmoscopic 
appearances,  and  yet  one  !»■  practically  blind  while  the 
other  retains  almost  full  vision;  and  the  difference  be- 
tween tlic  two  may  be  merely  that  in  the  flrsl  eye  the 
1m»-.--  is  a  t'.  iirther  aavanoi  d  khan  in  the  second. 

'-Hilly,  however,  eentral  vision  ;-  -.mi. >\ \,-,-j  uii.'.-teil. 
The  patient  complains  of  e  mist  before  the  eyes,  or  of 
persistent  after-images,  and  color-perception  maybe  im- 

Kiired.     Careful   testing  often  show-  :m   :i | ■  | n ■  •<  ial>l<   .  n 
rgementof  thepl  ieal  blind  spot.    TIm  concentric 

or  irregular  contraction  of  the  field  of  vision  for  form 
and  color  i-  thai  described  under  optic  atrophy. 

The  course  of  optic  neuritis  may  be  scute  <>r  chronic. 
When  dependent  upon  acute  brain  disease,  rheumatism, 

or  suppressi frm  nstruntion,  it  may  reach  its  height  in 

a  very  few  days.  Iii  slowly  growing  brain-tumor,  the 
swelling  may  gradually  increase  for  many  months  or  for 
y.-ip-.     In  either  case  it  tend    I  over  into  a  stage 

of  atrophy.  Although  in  some  of  tnencuti  cases  norma] 
vision  may  be  preserved,  some  atrophy  of  the  choroidal 
margin,  with  permanent  opacity  of  the  dish  and  in  the 
vessel-wails,  almost  always  remains. 


coVMa  or  on*  >Ecnrrm. 


iH  lV  4aor  tj  mtmdmtr,  (aihtn  of 
an.     r«JK  tW  «».Jira  t-p.0* 
**d  iLr  tiable  rwh  frww.  thhoagb 

•"<jrral.lv  illUlrri.  an.]    Mrvbn  of  BCW 

like  ib«-r  «rn  aftrr  lii—mhf.1  in  the  titmiua,  oat 
p»ar.     Freah  hinwrThagti  out  lo  appw.  the 


fw  ta 


J*,  m. 
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ill i n mi  [--n>jib  "f  the-  mo-t  pnxnirwDt  ve«sehi 

pnxJitallv  ilimini»tw-».     Th  ially 

tlie  rein*,  get   mailer,  tl>«-   VWoObg  gr>-»>  p°''r.  the  ••wt- 
lirv*  of  the  •  <  U-gin  t«»  afcow  ihnmgh  it.  ami  the 

cue  i—w  over  inia  (see 

Plato  II 

DUffTMMM. — At     id'  1'tic 

iKiiriri-  i*  nnmi"(nk:tlil<\      In  1 1 .«-  i-.irli.  r*tage*it  nm- 

i»(jiii«lH^I  from  normal  pn*nin«ncr  i 
:iri'l  the  digbl 

from  tie-.-  dn  time 

the  rmnnsl  Of  raaeapmaed  Id  BSUallj  pjro- 

optic  papilla. 
In  an  ihin  ■-  actually  ihe  norn  In 

many  tyet  tin-  noal  pi  leli  are  bj 

2D  paw  nrt"  the  «Ii»k.    Soch  pm  must 

n  t ■ ! . . 1 1 _r 1 1  ili.'  .l!-k  be  •; 
ii  than  l»    i ■•  i"  veil  tl»-  'li-i. 

In   .;.--    ..! 

iliui  witli  tin  radjMS  of  Ihe  disk,  loan  It 
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.il-M  -..itir "  lilliii"  iii "  i)f  ill"  phj  Biologic  J  onp,  and  niffl- 
I'ii-ni  ounoit)  to  obscure  the  disk  margin,  especially  above 
ami  below.     Such  i  case  mav  be  regarded  as  one  of  optie 

in  uriti-.        Bill     if  tl ft     train     bt     I'l-i.-cnl,    il    may    I).' 

ns*-rilx-«l  to  iii.it  cause,  unless  symptoms  of  organic  dis- 
likely  to  cause  optic  neuritis  be  also  rwticeable.     In 
the  latter  case  the  diagnosis  can  only  be  made  bj  watch 
ingtheeye  fin  rone  dan,     If  the  swelling  ana  opacity 
i  though  slowly,  and  the  retinal  vein-  be 
come  deoidedli  dilated  and  tortuous,  serious  organic  db> 
train  or  elsewhere  is  indicated.    The  ohuraotei 
of  the  optie  neuritis  gives  little  information  of  the  nature 
of  its  oau 

Etiology  and  Pathology. — Tho  largest  number  of 
eaH»\s  of  well-marked  optic  neuritis  arise  iii  connection 
with  organic  disease  of  the  brain  and  it-  membranes.  It 
occurs  :»t  some  time  in  90  per  cent,  of  the  cases  of 
brain-tumor.  Next  in  frequency  comes  meningitis,  then 
abscess,  softening,  thrombosis  of  the  rinua  -.  hydroceph- 
alus and  rarely  cerebral  hemorrbago.  The  other  known 
causes  an  syphilis,  rheumatism,  renaWascalar 
[ead-poisoning,  suppression  of  menstruation :  or  inflam- 
mation in  the  orbit,  or  in  the  sphenoidal  or  ethmoida] 
sinuses.     Il   may   be  associated   with   the  dropping  of 

water)  fluid  from  tl ntril,  and  has  I n  provoked  by 

il  treatment  of  the  nasal  piussngrs. 

Opti.-    nemitis    may    !x-  CSUSCd    liy  extension  of  ilillam- 

mation  (bom  contiguous  parts-,  ami  octtain  poisons  cap- 
able  of  similarly  affecting  other  nerves  can  cause  optic 
neuritis.  But  its  connection  with  mtraoranial  d 
not  so  dear.  The  chief  hypotheses  account  for  its  causa- 
tion by  intrai-rinial  pressure  acting  through  the  ophthal- 
mic vein,  or  acting  through  tin-  lymph  channels  surround- 
I  especially  at  the  point    where  the 


ti 


mg  tin-  nerve,    am 

central  vein  of  the  retina  emerges  from  the  optie  nerve. 
Direct  extension  of  the  inflammation  from  within  the 
cranial   cavitj    has  bean  a*  the   explanation, 

although  microscopical  evidence  of  such  a  procesn  through 
out  the  nerve-trunk  has  often  bwn  lacking.    The  trans- 
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mission  through  the  lymph-channels  ofcln  mil  il  Hibstanoei 
capable  of  exciting  inflammation,  or  of  morbid  influences 
through  vi  omotor  or  trophic  nerves,  have  :il-i<  been  nip 
potted  to  bo  the  i  endes  in  cawing  optie  neuritis ; 

lint  of  ill'1  relative  value  and  correctness  of  these  varioni 
hypotheses,  w  cannol  :"  present  jud 

Treatment. — The  essentia!  point  us  the  removal  of  tlio 
cause  of  the  neuritis.  Where  the  cause  i-  local,  radical 
local  measures  should  i»-  resorted  t"  Bemoval  of  an 
intraoraniol  growth,  or  even  relief  of  intracranial  nrcas- 
nn-  without  excision  hi'  n  growth,  Is  o  followed 

bj  prompl  improvement.  Syphilis  should  be  combated 
by  the  energetic  administration  of  meroun  and  of 
potassium  iodid.  Non  r/philitic  optic  nouriUi  is  t"  !"• 
mel  bj  large  and  increasing  doses  of  potassium  Iodid, 
maintained  near  the  limit  of  t !•  <-  individual  tolerance. 
Tin-  <■•.  i  -  -iiuiil<l  l»'  iillowt'il  !..  it-  t .  i  in  I  -iiniild  i"'  pro 
tested  from  excessive  light  or  kikKIi'n  clmiiyi'.s  of  illu- 
mination. Tapping  the  sheath  of  the  optic  nerve  just 
book  of  the  eyeball,  reaching  it  from  tin-  temporal  side, 
bos  ii tried  with  doubtful  benefit. 

Prognosis. — Tbl    pro  | > t i ■    m-iii-iiis  ■  1.) mikIs 

upon  if-  cause.    When  it  orisei  from  incui  rebml 

ii  .  i-r,  ii  |.:i  .(•-.  mi  into  optic  atrophy  and  blindness. 
When  ii  connection  with  acute  curabh   -Ii 

complete  reooverj  svitli  ftiU  vision  is  possible.    The  pros- 
peel  i-  ""i  good  for  regaining  sight  already  l".-t.  except 
in  iim  i    eases  of  moaueular  neuritis, arising  from  rhcu 
matism,  cold,  or  local  disease  in  the  orbit  or  neighboring 
bones  or  cavities.     Rapid  I"--  of  sight  in  ehronio  neurit) 
i:  unfavorable.    Narrowing  of  the  visual  field  ismon 
mficant  of  progressive  Ii  --  of  sight  than  is  imnairmt  at 
of  centra]  vision  without  contraction  of  the  Held. 

Optic  iii'iinii    rive    little  indicat regarding  the  issue 

of  the  disease  causing  it,  although  a  severe  chronic  neu- 
riti»  (Miitit-  in  ilic  -■■  .n j i 1 1 1 1 1 1 1. •■  ami  probable  progress  of 
it*  caiiHe.     In  many  I'.-is.s  nf  rcrebral  disease  it  appears 

as  a  late  symptom.     But  someti i  it  appears  early,  and 

very  slowly  progrvssi  <  mil  p^si  -  on  to  stropby. 
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Retrobulbar  Optic  Neuritis    (Ot 
i. — Then  occur  ran  cases  i  f  rapid  Impairment  of 

ii  in  one  .yi-,  with  pain    i"  Mid    DLDOOI    the  Orbit,  sorc- 

ne8son  moving  toe  aye,  and  tenderness  when  the  eyeball 

i    | ■  ••    ■  -■  1  bock  into  tl iini.     With  the  ophthalmoscope 

the  nerve-head,  si   Uiia   time,  appears   normal  or  but 
slight]  Ira  and  basy.    Bui  after  several  area] 

months  if  >i^lit  is  pannaneuth  damaged,  « l • « •  signs  of 
optic  atrophy  may  appear.      Tin-  Impairment  oi    virion 
rally  sheets  only  ""■•  pari  of  ins  visual  fit-Id,  or 
affect.-  boom  parti  mora  than  othi 

oally  the  discasi  rune  in  scots  oouree  ending  with 
partial  or  ooopistt  raoovi  n  I  vision.  It  la  not  espe- 
cially aigniflcanl  of  cerebral  oi  general  diseases.  It  has 
the  stunc  eauaea  aa  |»  riphi  ml   neurit!  other 

nervi  (tension  of  local  Inflammation, cold,  rheoma* 

li-in.  -•,  philb,  alcoholic  and  other  poisons, and  scute  Infec* 
tioiiH  <ii-  :■••'■-.     ii  mas  alw>  attend  chronic  degenerative 

di-cise  i  if  tin'  rent  nil   n>'rvmi-    system. 

The  treatment  ia  the  n  moval  <ir  treatment  of  the  cause, 

with  local   blood-letting   ;tt   an  early  stage.      Ijnter  p 

ainm  iodid  may  be  given,  snd  ^t ill  later  strychnin.    The 

Doris  should  always  lit-  guarded,  but  recovery  may 
occur  even  after  severs]  months. 

A  chronic  retrobulbar  neuritis  i-  generally  regarded  as 
the  lesion  in  toxio  amblyopia.  i  -«ise  is  considered 

under  the  later  name  (see  page  307). 


ATROPHY  OF  THE  OPTIC  NERVE. 

Optic  nerve  atrophy   [Opttt  Atmphii  ■  era- 

.;"  Hi,  ii,  iracn  risen  by  impaii 

..f  vi  traotlon  of  the  Beld  <>f  virion,  pallor  and 

ahrinking  of  the  nerve-head  as  seen  with  the  ophtlmlnios- 
i  ■]" ,  and  iii  sons  i  diminution  in  the  size  of 

the  retinal  vi 

SymptoniB. — The  failure  <>i"  vision  may  be  rapid  wis  a 
the  atrophy  supervenes  upon  optic  neuritis;  but  in  other 

->  continuing  progre 
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.!i  .  rho  patient  may  complain  of  a  cloud  or  mlel 
lioforc  him  I'Ih-  |-i-..^n^  is  M.inctimw  r.nli.r  r:i|.i.l,  .it 
othera  tin  condition  may  wem  atetionaiy.  There  may  bo 
,1  is  -  when  Hi.'  patient  believe*  hia  -i-lit  improving.  The 
earliest  positive  symptom  u  marked  contraction  of  'lie 
n<  Id  i,  iii-i  for  colon  and  then  for  form.  Tin 
i  attraction  ■  >!  th  color-neldg  may  go  on  to  complete 
obliteration,  uranlh  in  Hi.  r  theii  -'</•■.  so  thai  the 

patient  becomes  Uin<l  Brat  lor  green,  then  red,  and  later 
for  bloc. 
The  appcaraui f  1 1»«-  Derve-hcad  hi  that  of  anemia. 
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The  swelling  oauasd  by  optic  neuritis  lo 

in1/;  ■  !■..■!■  :lr    pink  of  the  normal  «iisk  _ 

place  to  ;i  white  or  gray  color;  nnd  smnll  visilili 
become  fewer.     The  margin  of  the  disk,  al   first  hid 
in    r>-riniii>    or    iwuriti-,    slowly    beOOOMI    BJOre    distinct, 
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■  oven  ill"  ilighl  blurring  above  and  below,  which  ia 
caueou  liv  tin'  passage  of  toe  thick  layer  of  norma]  ncrvc- 
nii.i-  across  it.  Tbe  shrinking  of  the  nerve  doee  not 
H  ii. ill;,  <:i ii -<■  diminution  in  the  choroidal  opening;  and 
a  scleral  ring  maj  appear  within  it,  around  the  shrunken 
nerve-bead.  The  shrinking  ia  moel  manifest  in  the 
depression  of  tin  nerve-head,  described  on  page  '.'7,  in 
which  depression  the  normal  excavation  usually  dii 
;i|>|m-.iis  (see  Pig.  31).    The  diminution  of  the  retinal 

I   ,  m.iy  .il   lir-l  hiiK  :iir.Tt  llir  :u  !>  ui      (after  ttOUritis)  J 
\\\    lii    .    '.  in   gradual   .-Ii ri 1 1 k:i-^c  ill'  both  arteries  and 

veins.  1 1  maj  be  absent)  die  retinal  vessels  appearing 
ijiiili'  normal.  (Compare  Pig.  12")  and  Plate  if,  9witE 
plates  and  figures  representing  tin-  normal  ili.sk.) 

Causes. — optic  atrophy  is  caused  by  optic  neuritis, 
and  therefore  by  moat  of  the  eauses  of  neuritis.  It 
follows  certain  forma  of  retinal  dii  asesjeapeoiailj  vphil- 
itic  chorioretinitis,  pigmentary  degeneration,  embolism 
and  thrombosis.  It  may  also  op  caused,  apart  from  neu- 
ritis, bj  syphilis,  venereal  and  other  exo  impaired 
nutrition  in  old  age,  acute  infections  diseases,  chronic 
poisoning,  malaria,  or  diabetes.     Laceration  of,  or  direct 

Iirossnw  on  the  optic  chiasm  or  optic  tract  lis  broken  Iwne, 
lemorrbage,  or  now  growths,  ma]  eause  it.     A  verj  im 

portant  ciaas  of  cases  arise   in  e icction  with  spinal 

Xerosis  and  general  paralyais  of  the  insane.  [Bee  Plate 
II.  Kg-,  in.]  The  optic  atrophy  may  be  tin-  earliest  lesion, 
appeannj  rears  befcro  tiie  impairment  of  Iooomotion.  In 
rare  oases  optic  atrophy  is  hereditary,  appearing  in  early 
life,  usually  -nun  after  puberty,  in  several  of  the  males 
of  successive  generations.     [I  ible  that  disturb- 

ancea  of  circulation  due  to  high  altitude  are  Bometimea 
a  factor  in  causation.    Borne  cases  must  still  be  called 
idiopathic. 
Varieties.  —  Atrophy    OCCUrrini,'    witi. 

!  the  optic  nerve  or  retina,  as  from  impaired 

nutrition,    or    with    spinal    sclorc  is,    is    called     prfB 

pAy.     It  is  marked  by  inereawl  di  ■•-*  of  the 

details  of  the  optic  disk,  as  the  margins  and  lamina  crib- 
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ilc  tin-  adjoining  parti 
onaltercd.     Tbc  color  of  the  nerve-head  i-  ustwll^  g 
The  retinal  vessels  lone  remain  of  normal  -i."  .  or  on  btri 
slightly  diminished.    The  narrowing  of  the  visual  i\>  I 

lljf  regularly  concentric.    Primary  atrophj   i 
iiiniilv  bilateral. 

')ihy  i«  a  term  often   rtstricta 
is,  as  those  oconrrins  i 
rare  ii|kih  tin-  optic  tracts.    Tin-  color  of  tin-  dial 
whHe,  '"   rather  gray,  as  in  priman  ii" 

dink  distinct    Tin-  visual  Held  i>  hnblotoahow 

scot'ii  gular  interruptions,  tin    exact  ohai 

«>f  which  ii  I-  canse  of  the  atrophy, 

On  rilir,    j»  ,,od- 

i  atrophy  f->l- 

owing  optic  neuritis,  or  retinal,  "i  choroidal  di-i-sws,  as 
in  :i  continuous  process,     in  poet-neuritic 
■trophy  Um  diskmiar^iiis  may  at  lii-i  In-  » [ 1 1 i t •  -  hidden, 
and  tin-  n'T\  i  In  ii  ii,  but  of  a  pale  gray  color. 

lv  tin-  swelling  passes  into  excavation,  tin-  ilink- 
marjrin-;  become  more  distinct,  and  the  color  ;i  more  <l<iid 
white.  The  retinal  veins  arc  at  t!t>t  large,  bat  eTadtuillv 
shrink  until  they  bear  nearly  the  normal  proportioa  to  the 
shrunken  arteries.     Tin-  nerve-head  is  opaque,  the  lamina 

iddon,    TImj  choroid  about  tin-  ncrvc-cntranee  ia  i 
or  le*s  atrophic,  with  epochs  and  blotches  ■>!'  pigment- 
ition.    Often  tin-  anvi  of  disturbed  and  partly 
atrophied  <]nmii«l  forms  an  irregular  ring  around  the  disk. 
The  trail    of  'In-  retinal  v<     'l    arc  eomcwlial  thick) 
and  opaque.     Grayorwhil  extend  mi  either  -iili- 

of  tin-  principal  vessels  beyond  the  margin  of  the  <>i»t»e 
disk.    Tin-  Held  nf  vision  is  narrowed,  the  boundary 
being  often  marked  by  irregular  ran  on  ring  angles, 
:'::i'  m  choroiditic  atrophy  may 

of  Um    disk,    which    remains  •  i}x.-i<|ii«',  but  nut 

hidden  I  v  i paqnc  swelling;  its  color  is  yellow isli.   The 

retinal  vessel*  ticcomc  contracted,  sonn  in 
narrow.    The  choroid  olmut  the  dude 

i  than  in  other  parts  of  iln-  I'mnhi  form 
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of  the  field  is  often  Affected  by  the  distribution  of  tin 
retinal  lesions. 

8impU    atrophy    is    primary    atrophy,    ■  dary 

atrophy,      presenting      similar      appoamn<  White 

atrophy     and     'j''"!1  an    M    <-;i  1  !<■•  I     nil    bc 

- ■  ■  > = iiit  <»f  tlir  oolox  "i'  tin-  disk.    This  depends  partly  on 
nthi-r  motors.  I'Ht  tends  to  white  when  then  is  •■*  marked 
increase  ":'  tin  interstitial  connective  tissue  of  the  nerve- 
head,  and   i"  gray  when  there  is  atrophy  of  rln-  a 
fibers  without  increase  of  connective  tissue. 

Diatmosis — The  diffloulties  of  deciding  whether  an 

disk  is  abnormally  pale  have  already  been  • 

oh  paps  '.'ii  ami  .'{si.    While  the  ophthalmoscopic  appear- 

inoed  atrophy  an  usualh  quite  strikta  :.  i( 

is  always  prudenl  in  carefully  ascertain  theaouteneas  of 

vision  ami  the  extern1  of  tl"'  visual  Balds  befbn  making 

ii*.    (^re  muse  be  taken  to  exclude  ndi 

.  a*  errors  of  mfractton  or  opacities  of  the  media, 

thai  would  impair  centra]  vision;  or  detachment  of  the 

retina  thai  might  be  the  msJ  cnuao  <>r  t  limitation  of  the 

field  'it'  vision.     Very  striking  appearances  of  atrophy 

may  exist,  with  foil  eoutCDttfl  of  ••  i  Bi  ii,  or  a  norm:. I  lii  Id. 

Treatment. — In  the  early  stages  the  vigorous  tno 
mint  <>t  tliican.se  is  most  important     Liter  the  nee  of 
itryohnin   in  ascending  and    full   tto        either  by  the 
mouth  or  hypodormically  should  be  tried,  and  persisted 
in  for  some  months.     Nitroglycerin  may  pr  slue; 

and  inhalations  of  nitrite  of  arayl  repeated  every  day  or. 
two  have  seemed  to  benefit    Strict  attention  bothegco- 

era!  health  < ir-  in  \i  in  importance,  and  change  of 

residence,  especially  change  ol  altitude,  may  be  tned,  if 
practicable.     The  whole  fist  of  "altemtivi  been 

given  without  showing  merited  influence,  tin  iodids  offer- 
ing niM-t  hope  of  benefit  <  hUvaniam  has  been  advocated  : 
hut  itn  efficacy  is  doubtful. 

Prognosis. — In   primary   atrophy   Qua    i-   extremi 
grave.     The  atrophy  usually  goes  on  alow!  plete 

lilindm  ■--.     The  |  1 1,,  r  had  when  -...• I- 

■  1 1 . .  i  ■!  i ■.    lucseeds  s   lesion  Ural  has  already   eansed 


898 


PBOQNOSU  or  optic  ATnorur. 


blindness.     In  consecutive atrophy  when  the  neuritis  bat 
been  due  i"  .1  continuous  progressive  eausi .  brain-tumor, 

little  is  to  he  hoped.     In  other  eases  of  mi  ■■  -ikLi  i  3   and  am 

-r.-ntive  atrophy  the  prospect  it  betto  r;  but  generally  the 
ni"-t  that  can  l»'  hoped  for  is  t<i  retard  "i  check  the 
deterioration  of  vision,  [naomi  eases  of  atrophy  follow- 
ing aente  disease,  and  with  the  toxio  amblyopias,  positive 
improvement  of  viedon  or  complete  reotoration  an  t"  be 
hoped  liir.  The  optic  di&k  may  be  very  pale  and  oon 
t  i  1 1 1 1 .  ■  -11,  and  vet  yivat  improvemenl  of  '.inn  may  !><■ 
brought  about  Tin'  vision  in  the  periphery  of  tin-  Beld 
i;i\i'.s  1  in-  most  valuable  prognostic  indication.    If  lbs 

Hold   i*  progressively   narrowing,  i-viii    tl gh   central 

vision  nay  be  unaltered,  ili<-  nut  I. ml,  i»  gloomy.     If  tin' 

Beld  of  vision  is  not  narrowed,  even  though  central  vision 

■.ill;.  Impaired,  one  may  hope  lor  improvement! 


OTHER  ORGANIC  CHANGES  IN  THE  OPTIC  NERVE. 

Hyaline  bodies  in  the  nerve-head  [Drv*m)ut 
small,  translucent,   rounded,  mulliplc   ma.v»cs,  parll 
wholly  hiding  (he  nerve-head.    They  ire  rare  ana  are 
found  niii-tl\  in  eyes  that  have  suffered  serious  dan 
from  of  the  optic  nervi  .  >>r  choroid;  but 

they    have    been     noted     in     eye*    otherwise    apparently 

normal. 

Tumors  of  the   optic  nerve  are  rare.     They  an 
generally  benign   myxoma*  or  lil..  I'hey  develop 

behind  the  eyeball,  usually  begin  in  childhood,  with  im- 
pairment of  vision  thai  mas  in. 1  be  noticed  until,  without 
pain,  the  eye  begun  bo  protrude,  being  pushed  directly 
forward  or  a  little  downward.    The  ocular  movera 
i'  in  1  i  1 1  ily  good  Cat  so  much  protrusion.     The 

growth  "I'  the  tumor  is  very  slow.  With  the  ophthal- 
moscope, ome  caaei  shoe  optic  neuritis,  sometimes  with 
great  swelling  and  obstruction  <•!  the  retinal  vessels. 
This  may  give  place  to  atropbj  with  {real  narrowing 
of  lie 

The  growth   ihould  I"-  excised  sj  ^ a*  rocoguu 
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SidkIiiiii  thii  i  111  be  done  without  removal  of  the  eye; 
Inn  in  most  .  .1-. •■-  i In-  eye,  which  is  always  blind,  has  been 
enucleated  with  tin-  tumor.  Than  in  little  tendency  t<> 
recurrence. 

Coloboma  of  the  optic  nerve  or  it-  sheath  has 
already  been  sufficiently  described  (page  98). 


TOXIC   AMBLYOPIAS. 

Many  drugs  are  capable  of  censing  impairment  of 
vision  ;  init  with  only  a  few  an  the  effects  bo  frequent,  bo 
characteristic,  and  n  direct!]    onm  cted  with  leaioni  of  the 

retina    :ind    optie    nerve  as  to   merit   consi<li •ratinn    bare. 

Two  very  ili.-tinet  types  of  toxic  amblyopia  are  easUy 
recognised,  the  one  most  frequently  associated  witb  (he 

prolonged  u.-r  <>r  tiiiiaeeo,  tbi  other  bssl  understood  u 
arising  from  excessive  dotal  of  rjoinin, 

Tobacco  Amblyopia  (Amolvopia  tm  oeaao,  Central 
>'.'.//,  i,'ii/.'.  Ilitrobulbar  Neuritis). — This  form  of  amblyopia 
OOCUre  once  in  from  600  t"  HMO  cases  of  eye-disease.  It 
is  unknown  in  childhood,  very  rare  among  young  men, 
and  anion^  women.  The  best  recognised  lesion  ib  a  de- 
generation of  certain  parts  of  the  optic  nerve,  the  papillo- 
ma ular  bundle,  including  the  fibers  coming  from  the 
macula  entering  at  the  disk,  at  the  lower  cmter  part  of 
tin-  nerve,  and  becoming  central  in  the  nerve-trunk  about 
the  optic  foramen.  It  is  possible,  however,  that  the 
changes  in  the  optic  nerve  are  secondary  to  changes  in 
the  retina. 
Symptoms. — Attention  is  first  attracted  by  impaired 
ion,  then-  being  :i  mi-tineas  at  the  center  of  the  Held 
that  oh-,  -ii  iv-  the  object  looked  at  This  is  more  trouble 
-nine  in  a  bright  light,  varies  a  good  deal  from  time  to 
time,  and   may  incra  faal   as  to  interfere  with 

ordinary  eye-work  in  a  very  few  days.     Usually  l»>th 
arc  similarly  affected.     In   mis  cases,  but  one  may 
Buffer.    Careful  testing  always  reveals  ■  central  oolor- 
Bcotoma  for  green  ana  red,  sometimes  verj  small,  but 

ill  other  lending   from   around   the  fixation-point 
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toward  and  lometimes  including  the  Mind -s|>ot.  Some- 
times all  ook  nafused  within  the  central  scotoma, 
or  tin'  whole  I'm  hi  fur  green  or  ml  may  be  swallowed 
n|i.  taaderiag  tin-  patient  quite  color-blind.     In  Imu)  and 

elinuiic   i-a-c.-    (In     -•■  t ■  mi.-i    may   hi »■    iKsolutCj    lij 

perception  being  lost  in  the  center  of  the  field.      In  a 
tew  oasea  there  is  some  narrowing  of  the  periphery  of 
the  visual  field  ;  but  this  must  be  regarded  as  rather  acci- 
dental, and  not  ■  usual  symptom  "1'  the  disease. 
The  ophthalmoscope  gives  no  certain  evidence  ;w  to  the 

presence  of  the  disease  in  the  early  stages.  The  ill-L 
sometimes  appears  slightly  hazy  and  a  dirty  red,  hut  this 
is  not    marked   or  characteristic.      Ijitc.  in  had  ca-cs,  the 

atrophy  of  the  affected  nerve-£  h  proliferation  of 

oonneouve  tiasue,  aausee  the  outer,  or  lower  onter,  quad- 
rant  of  the  dish  to  become  pale  pay  or  even  greenish. 

The  course  (,f  the  >ii  ntially  chronic.      The 

dinturhance   of  vision    often    continues   to    gel    WOMfl    for 

wneka  or  months,  the  patient  being  beguiled  by  tin-  days 
of  improvemenl  to  hope  for  recovery,  or  seeking  r 
at  the  optician's  by  change     if  'i.  w  i      Finally,  tlie 

condition  ii dm    tationary,  or,  under  proper  treatment) 

vision  Blowly  improva  or  returns  to  normal. 

Cauaee. — TobeOOO  may  caUSS    this   dise.ise  in  whatever 

way  ii  gains  entranoc  to  thi    j  item,  though  the  la 
Dumber  of  oases  an  due  to  smoking     The  amount  re- 
quired varies  great!}   with  different  persons;  amblyopia 
sometimi  -  begins  afti  r  the  amount  used  has  been  greatly 
diminished  from  what  was  habitual  when  the  pot'n  irl 
younger.    The  manner  of  using  a    m  iking  i    '• 
the  kind  of  tobaooo,  and  iaei.il  predisposition,  all  inflm 
the  liability  to  the  disease.     Besides  the  p  i  ex- 

postiro  to  tobaooo  and  the  inflnence  of  aire,  oaoses  of 
unpaired  general  nutrition  help  produce  the  disease.  It 
often  arises  after  a  w  vere  nervous  shook,  or  apeeial  men- 
tal depression  or  emotional  -train,  and  in  i<  onv 
impaired  digestion,  "  tobaooo  heart,*1  impaired  power  of 
concentrating  the  mind,  or  -lee 

Diagnosis. — Tin?  history  of  variable  fugging  of  central 
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vision,  not  unproved  bj  glasses,  sod  tin-  central  motoma 
Ibr  red  ami  green  in  characteristic  It  only  remains  i" 
find  if  the  cause  be  the  use  oi  tobacco  of  ol  lonw  other 
toxic  agent,  or  whether  it  Is  hereditary  atrophy  or  chronic 
ivtrnl.ulkir  neuritis  IV-  m  oold,  or  attending  spinal 
rosLn.  In  the  latter  cases  there  is  mora  general  involve- 
ment of  the  field  of  vision  than  In  tobacco  amblyopia, 

especially  eontraeti f  the  periphery,  •%%  1 1  i«  •  I »  may  be 

quite  irregular. 

Treatment. — The  lirst  point  is  the  oomplete  avoidance 
of  tobacco  in  every  Ibnn,  and  of  :ill  other  snbstai 

especially  alcohol,  liable  to  cause  hhi     lesions.     Next 

every  means  mould  be  employed  !<■  restore  tli<-  general 

health  of  the  patient,  i  g I  Ibod,  and  relit  f  (cam 

steam,    [f  the  case  i^  aeeu  while  the  impairmenl  of  vi 
is  iirareasing,  potaBBium  fodid  slionld  be  given  in  moderate 
doses  for  two  or  three  weeks.     But  the  special  n 

iniiii,  in  increasing  doses,  until  marked  improvemenl 

begins   or   tin-    limit    of  tiilcram  i     i.--    r::n  lnil.       Then    tin- 

dose  arrived  at  should  !»■  continued  until  reo 
oomplete,  or,  with  intermi  f  a  week  or  two,  for 

many  months.     Inhalation  of  nitrite  of  amy]  will  oft  a 
eanse  marked    temporary   improvement    In   vision :  and 
the  internal  use  of  u'troglycerin  may  Improve  it 
permanently. 

Progrnosis. — If  the  case  is  seen  within  tlic  first  few 
weeks,  and  die  patient  will  abstain  entirely  from  tin 
of  tobacco  and  alcohol,  complete  reo  very  can  generally 

be  brought  about,  and  may  OCCUT  without  Other  treat- 
ment, ureal  reduction  in  the  consumption  of  these  two 
narcotics  may  be  followed  by  !"':"  leal  recovery,  but  this 
is  much  less  certain.  Persistence  in  their  use  is  pr 
sure  to  hwl  t'>  great  impairment  of  vision  or  practical 
blindness,  although  complete  blindness  (through  optic 
Atrophy  Even  after  complete  recovery,  the 

anti  i-  quadrant  of  the  <li  I  pale. 

The  disease  sometimes  recurs,  if  tin-  ass  of  t 
resumed. 
Alcohol  amblyopia  (ambtyopia  rr  oases)  k  e  MB 
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ti.-illy  the  Kinio  disease  BB  tobacco  amblyopia.  In  a  very 
liirpc  prapordOB   Of  CaSCS  it   i.-  tin'  joint  notion  of  the  (wo 

poisoni  thai  causes  the  disease,  bul  either  alone  is  capable 
.  ■("  <:iii.-iiiLr  ii.  The  influence  of  alcohol  may  In-  sometime; 
traced,  In  the  ooourrcnoi  of  the  amblyopia  al  an  earlier 

ii   ■   greater   I ■  1 1 ■  1 «  i - ■  •.    I..  jHTinanrnt    I. ■•.inns,  and   in 

liability  to  run  into  complete  atzopb; 

Methyl  alcohol  I. ''•'""'•"'' "/i"/|  <lnink  to  inti>xica(ion 

wiiiK-tiiii.  blindness,     Recover)   ma)   occur,  >>r 

tin  n     ma\    l)i'  h'in|M.miy  inijtr<>\  iinrrM  "I    v-ir-ion,  followed 
i    wvi-ral  day.-*  by  progressive   l<>—  of  -i^lii   ami   optic 

atrophy.    'I'ln-  treatment  hat  included  pitocarpin  --w «:its 

and   large  doses  of  pntns-intn   iodid.      Siryi  100.10   may  bfl 

naed  in  the  later  Magi 

Iodoform  amblyopia  ocenrs  in  a  few  en*>  »fi«T  the 
prolonged  n-''  n!  iodoform  dr  gsingi!  !■•  larp  raw  surfaces 
from  wounds  or  burns,  or  the  internal  administration  of 
large  doses  of  tin  It."  onset  i.~  iceouipanied  by 

other  symptoms  "i   iodoform  poisoning,  fever,  s  t 
■or)  pulse,  diarrhoea,  headache,  delirium,  disturbed  mi 
(Jons,  or  stupor.    Eh  the  best  reported  oases  tb<    visual 
disturbance  was  in  iln-  main  -iinilar  in  t lint  of  aeute 
(nbaicu  amblyopia.     The  diagnosis  would  !»•  based  on 
the  presence  of  these  symptoms  with  a  hietorj  of  the  use 
of  iodoform.    The  treatment  i-  the  -aim  as  foe  tebaoeo 
amblyopia,  beginning  with  the  removal  of  the  loxii   in 
Huance;  and  the  prognosis  u  equally  favorable. 

Bisulphid   of   carbon    amblyopia  oooura  arm 
workmen  who  inhale  the  vapor  of  tbi.-  substanoi  at  nsed 
in  ilu-  process  of  \  ill oanhnng  rubber.    'I  he  gi  w  ml  symp- 
loms  of  the  poisoning  are,  al  Ii  rst ,  vertigo,  irritability,  and 
excitement,  and  later,  dejection,  loss  of  memory,  cutan- 

anesthesia,  and   muscular  weakness  and  atrophy. 

The  amblyopia  i-  verj  similar  to  thai  produced  by  to- 
bacco. It  u  t"  be  treated  in  the  same  way,  the  important 
point  being  the  avoidance  of  the  continued  inhalation  of 
the  fumes  of  tl"'  poison. 

Nitrobenzol,  used  in  making  certain  explosives  and 
perfumes,  causes  amblyopia  ami  oj        ■     who  work  ex- 
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piwd  to  it«  fumes  and  dost.  The  general  symptoms 
include  headache,  muscular  weakness,  oyanosie,  and  men- 
tal distnrbanoe.    The  disturbance  of  vision  closely  re 

lernbleS  that  of  tol>ar<:<>  amblyopia,  exeepi  (lint  there  is 
also  contraction    Rt   tlic   pcriphen   i>l"  [In-  lii'lil  of  vision 

I  "in  -  pupils  in  difatfwdj  and  with  the  opththalmosoope  the 
eye-ground  and  vessels  appear  strikingly  darker  than 

normal,  and  llu-  retinal  VOWS  large  MM  tortuous.  The 
treatment  resembles  dial  for  tobacco  amblyopia,  and  the 
prognosis  is  good  if  tin-  paticnl  can  escajic  further  ex- 
po.-nrc. 

Quinin  Amblyopia  |  Qmm  BSm  biessV— Quinin,  sod 
in  larger  dose-  » in-  other  cinchona  alkaloids,  have  the 

power  of  causing  a  characteristic,  temporan  or  (>i  rm:iin-nt 

disturbance  of  the  visual  apparatus.    Twelve  or  fifteen 

grain*  of  tin-  drug  in  dividi-d  doses  lias  prodnood  marked 
temporary  amblyopia  :  but  the  causative  done  has  usually 

been  very  large,  often  several  drains. 

Symptoms  and  Course. — General  Symptoms  of  quintal 

Ei-oninj.'.  a-  deafness,  ringing  in  the  oars,  fulness  of  the 
ad,  headache,  and  unsteadiness  of  gait,  and  sometimes 
visual  hallucinations,  precede  the  amblyopia,  which  may 
lie  <leferred  for  daya.  When  it  comes,  the  onset  is 
often  very  sudden,  and  in  had  cases  the  blindness  In- 
comes absolute.  This  absence  of  light-perception  may 
last  from  a  few  hours  to  several  weeks.  The  pupils  arc 
widely  dilated.  The  ophthalmoscope  shows  great  dimi- 
nution of  the  retina]  vessel.-,  extreme  anemia  of  the  disk, 
and  sometimes  a  slight  general  opacity  of  the  retina,  with 
a  red-spot  in  the  macula  resembling  embolism  of  the 
retinal  artery. 

After  a  time  vision  for  form  returns.    80  soon  ••!■-  if 
can  be  investigated,  the  visual  Bold  is  found  greatly  con 

tractcd  and  color-blind.  Gradually  vision  improves  and 
color-perception  returns,  usually  to  a  narrowed  Held.  The 
optic  disk-;  remain  white,  the  retinal  vessels  greatly  con- 
tracted.    Gases  have  been   reported  as  qufnln  blindness 

with    B    Centra]    scotoma,  and   without    contraction    of  the 
Visual    Held,      Their   tma    nature    i.    doubtful. 
M 


QUWna  BLntDXESR 

Diagnosis. — Qninin  blindnea  might  be  taken  for  reti- 
nal embolism  01  thrombosis  .  but  than  attack  but  one 
eye,  while-  quiniii  amblyopia  affects  both. 

Treatment. — The  administration  of  qoinin  muss  !«■ 
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stopped,  and  bromide  or  hydrohnimic  acid  may  be  g 
internally.  Inhalations  or  nitrite  of  amy]  ahoold  be  tried 
cautiously  daring  the  first  few  days,  Strychnin  is  te  bo 
given  liypodermically  or  in  ascending  doses  by  toe  mouth. 
Prognosis. — All  recorded  cases  have  rreoveii-d  Mime 
sight,  altfaongh  in  one  it  was  only  ability  i"  count  fin 
Bat  after  complete  blindness  even  of  very  short  duration 
there  will  remain  some  permanent  impairment,  especially 
contraction  of  the  visual  fields;  and  patients  who  have 

OtlOfi  Boffered  in  this  way  are  liable  bo  relapse  al't'-r  0OO> 
narativcly  small  >l 

Salicylic  acid  and  sodraoi  xdia/Uk    in  large  d 
'•iik  linn  utiii'lyoDUi  <|uite  like  that  produced  by 

quinin.     It  shoold  !»•  similarly  treated. 
Acctanilid  can  also  cause  temporary  blindness  with 

retinal  anemia,  which  should   be  treated   with   nitrit<    of 

amy]  and  stryohnin. 

The  one.  of  a  strong  aJooholic  preparation  of  Jamaica 
ginger  as  an  intoxicant  has  been  quickly  followed  by 
blindness,  whi«|i  wa-  t"  :i  ■  itenl  permanent. 

Filix  mas  sometimes  causes  amblyopia,  but  I 
1 1 : ■  •-  •  n"i  bean  wall  studied. 


CONGENITAL.  HYSTERICAL.  AND  SIMULATED  AMBLY- 
OPIAS. 

Amblyopia,  or  weakness  of  sight,  may  properly  lie 
restricted  to  cases  in  which  there  is  no  discoverable 
camn  for  (lie  impairment  of  vision;  and  amauiroBu  to 
easi's  'ii  lilindni-ss  with  equal  absena  "i  sgcrrtainnble 
leskma  We  have  used  the  tern  •.•■\i''  amblyopias  in  con- 
nection with  the  effects  of  ovtein  poisons,  because  the 

ntial  V  low   brj    srhleh  they  may  ultimnteli  lie  • 
ified  arc  not  yd  established.    A  (aw  other  oondit 

j ■  - 1 ■  iin  that  are  ohuwficd  OH  pit 
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Congenital  amblyopia  of  one  aye,  or  chiefly  affect- 
ing one  <#vr,  is  often  a  [actor  in  the  production  of  squint 
[uently  it  itboul  any  fault  of  the  ocular 

Bmento.     It  may  affect  tl>>-  whole  Hold  of  \i-i< >u  or 
the  fbnn  of  scotoma.    It  may  be  regarded  as  an 
arrest  of  development,  which   night  oocui  alter  birth, 
since  probably  vision  hi  then  only  imperfectly  developed 
Amblyopia  from  imperfect  focussing  of  tin-  light 
■  1 1  ■  •  -ii  the  ratlin  regarded  at  similar  to  congenital 

amblyopia,  except  that  until    quite  late  in  lit.-  vision  i>- 
still  capable  oi  marked  improvement      I>  isbeststa 

in  iM-  -  ,.\    ii;  in  which  tin-  jjiviiu;  of  tin 

most  accurate  i ■  necuag  leni  e iil  al  Brst  leave  » iflWHi  ■  | " i i t ■ 
imperial  I      Bill  «iili  tin-  i  lh<   correcting  lent 

on  improves,  at  Brst  rapidly,  then  more  slowly,  until 
after  many  weeks  or  months  it  may  in  young  persons  rise 
to  normal. 

Congenital  color-blindness  may  also  be  regarded 
special  form  of  congenital  amblyopia,  although  it 
shows  iii>  tendency  to  av-.oei.-ii ion  with  other  congenital 
anomalies  affecting  vision.  It  has  been  Biifficientn  dis- 
cnsBed(pagi  19).  It  should  always  be  excluded  f* 
rvennliui;  Impaired  color-perception  as  a  symptom  of 
discs 

Hemianopsia,  sector  defects,  and  scotomas 
with  transient  amblyopia  are  Bufflckntly  considered 
in  relation  to  diagnosis  in  Chapter  II.  and  in  Chapter 
XX.  In  -..  I'm-  as  they  are noi  due  toiosioosof  the  eye 
oroptlo  nerve,  thej  an  really  rymptoms  of  brain  dis< 

Hysterical   amblyopia    and    simulated   ambly- 
opia, although  probably  not  the  same  thing,  are  to  be 
detected  by  tin- Nam..'  test*  ;  and  may  ben    be  eonaidered 
iIut.    The  first  step  in  e'  m  by  a  thorough 

objective  oxamination,  incJading  die  dm  of  tin  ophthal- 
ascopy,  oblique  illnmination,  and  eareinl  ob- 
atton  of  tin-  eye  movt  an  ate,  to  exolod*  all  ■ 
refraction  or  ocular  diseas  a,  or  t<»  recognise  ilwir  share  in 
the  symptom 

Teats. — When  amblyopia  of  but  one  eye  is  alleged,  the 
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best  tests  arc  tho-<  sides  .  ,  '■'••  ■xenny"  ^with- 
out the  knowledge  of  the  patirtit.  This  may  Im-  done 
(Harlan's  test)  by  placing  a  naif  of  trial  fmiiu->  BOOD  '!>■■ 

patk-nt,  with  the  oorreoting  leas  before  tl>«-  ••  blind  "  eye, 
and  before  the  "seeing"  eye  a  strong  SuiCSVe  01 

Sherieal  lens.     Or  (the  author's  test)  two  Strong  <-vlin- 
ical    lenses   may  be  plac-d   before  the   "seeing"  eye. 
which   when   turned  a  certain  way  will  give  the  optical 

effect  Hi'  it-  oorreoting  lena  The  jwtient  having  been 
convinced  that  In-  can  sec  through  these  lenses,  om  "I 
them  i^  tamed  without  his  knowing  it  so  that  he  can  see 
nothing  through  them,  and  what  he  reads  is  known  to  be 
seen  with  the  "  blind "  eye.  These  testa  enable  one  to 
ascertain  exactly  the  vision  of  the  "blind"  eye. 

As  another  teat  the  piticnt  may  be  made  to  look  with 
the  etswsaone,  a  ■  picture,  or  at  a  word,  part  of  which 
i-   seen  I.',     mi'  <•%<•  ami   ji.irt   by  tin    other.      Recognizing 

the  whole  word  or  deaenbing  both  puts  of  the  picuire, 
proves  vision  with  both  eyes.  Again,  the  patient  may 
be  induoed  to  reail  coloreil  letter-  through  colored  glasses, 
the  glass  before  tin-  ••  seeing  *'  eye  being  of  the  color  com- 

pl<  in iiv   to  that    of  the  letters,  and    rendering    them 

invisible  to  it-  With  any  of  these  testa  one  may  by  cov- 
ering the  alleged  blind  eye  interrupt  vision,  and  demon- 
-ti  ii.  to  the  patient  or  to  a  third  party  that  it  was 
the  "blind"  eye  that  saw. 

The  holding  of  a  ">  centnd  prism  I"  fore  one  syi .  "i'li 
the  base    ii|>  or  down,  produces  mob   a  vertical  displace- 
ii 'lit  nC  the  retinal  images  tliat  the  pstient  cannot  "ovar- 
ii lis    turning  theeyetoacom-s|>onding  extent; 
and.  If  both  eyes  100,  osnsea  a  By 

holding  the  prism  before  the  "seeing''  eye.  the  patient 

will  usually  say  that  ii  nial.i"   a    lamp-tlaim-  look  double, 
that   this   proves    vision  in  the  other  eye 
also. 

1  in'  shove  lasts  maj  be  defeated  by  the  patient  olosing 
the  "blind  "  eye  and  so  recognizing  thai  the  other  is  ex- 
cluded from  seeing,  or  that,  with  the  prism  one  imago 
disappears. 
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A  tout  that  is  harder  to  demonstrate  i"  others,  ud 
which  does  not  vvt   the  exact  acnteness  of  virion  or  the 

blind  eye,  Itut  which  nothing  hut  violenoe  preventing  ita 
.ip|i|ii . « t i< .I i  "in  « i •  - 1 * -i 1 1 .  i-  the  objeetivt  (eat  with  prisma. 
If  a  prism   of  'J   or  S   Osntradfl   is   plaood  hefore  one  eye 

with  its  base  to  the  temple,  the  eye  with  snffident  vision 

involuntarily  turn*  slightly  toward  tho  nose,  to  n 

the   corp-pondence   of  the   retina   to  the   images    I" 

upon  it.  No  effort  of  the  patient's  will  .-in  prevent  this 
movement. 

When  hlindness  of  both  eyes  is  daimed,  the  last  test  is 
still  applicahlc.  Tin-  oorresponding  movement,  as  the 
prism   is   placed  or  withdra\su.  -howl  with   certainty  the 

existence  of  vision  Bu£Bcienl  to  perceive diplopia,  pmhahb 
equal  to  at  least  one-twentieth  oi  the  normal  standard!  The 
reaction  of  the  ayes  bo  this  teat  in  the  diHiniii  |N>ssih|c 
cases  are:  If  h<,tl,  tya  am,  the  tye  before  vmob  the 
pri-.ni  i>  placed  moves,  the  other  remains  fixed,  oc  makes 

a  very  slight  tremulous  movement  ;   >';"., y.   asW,  and  I  he 

the  prism  before  the  seeing  eye  canses  both 

to  move   equally,  while  before  the  blind  eye  it  a 

neither  to  move;    if  both    rws   arc   //Hull,  the  placing  and 

withdrawing  of  me  prism  cause  no  mot  ion. 

When  it  is  claimed  that  both  eyes  are  weak,  hut.  not 
blind,  the  vision   should   lie   tested  with  various  fsAi-lypea 

aldfflbrmt  dfrfonees.  care  being  taken  that  the  foen 
slmli  be  equally  good  at  all  distances,  so  thai  theacuteness 
of  vision  should  really  be  the  same.  Thepatienl  who  reads 
the  m  meter  typo  al  i  meter-  i  \<\  read  the  -metir  type 

at  2(1  eenti meter-.     The  p.il  i.-nt  with  vi-ion  nally  Imp  I 
will  do  this.      Hut  with  hysterical  or  simulated  amblyopia, 

at  different    distances  u  ill   show  grail  disc* 
The    patient's    vision    is    really    al     I'   i   I     ..-    good    OS    the 
li'  -t    vision   admitted    for   any  distance.      The   aliose   tests 
are    generally    more    practical    and    more    conclusive    and 

exact  than  too  older  method  •>!  plaoing  the  patient  thor* 
ly  under  the   influence   of  ether  and   noting  the 

evidences  of  vision  during   the   period  of  rceov 

Hysterical  amblyopia  maj  also  be  marked  by  henuanop- 
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sia  or  other  limitations  of  the  field  of  vision,  especially 
a  variable  concentric  narrowing ;  or  there  may  be  color- 
blindness or  reversal  of  the  order  of  the  color-fields. 

Developmental  Alexia  (Congenital  Word  Blindness)- 
— Although  not  a  disease  of  the  eye,  nor  strictly  speaking, 
a  defect  of  sight,  the  clinical  recognition  of  it  is  almost 
invariably  by  ophthalmologists.  It  consists  in  an  inabil- 
ity to  remember  or  associate  the  symbols  of  language, 
with  the  spoken  sounds  or  their  meanings.  The  child 
may  be  bright,  and  mentally  well-developed  in  every  other 
way,  but  quite  unable  to  read  or  even  to  recognize  the 
letters  of  the  alphabet  after  years  of  effort  to  learn.  In 
some  cases,  numbers  and  music  are  read  normally,  draw- 
ing and  iteedle-work  present  no  especial  difficulties,  yet 
reading  of  even  short,  simple  words  may  be  impossible. 
In  most  cases  the  deficiency  is  finally  overcome,  the 
power  to  read  developing  at  a  later  period  than  usual. 

Diagnosis. — (jood  vision  may  be  proved  by  ability  to 
recognize  figures  or  dots,  or  generally  some  letters  that 
arc  known,  even  when  these  are  small  as  could  l>e  recog- 
nized by  the  normal  eye  ;  while  other  letters  are  not 
known  or  only  recalled  by  tracing  them  with  the  hand, 
or  words  are  recognized  by  going  through  the  lip  motions 
that  would  be  used  in  spelling  them. 

Treatment. — Children  thus  afflicted  should  not  l>e 
taught  in  classes  with  normal  children.  The  visual  mem- 
ory should  be  developed  by  copying  the  letters,  cutting 
them  out  of  paper,  etc.,  following  on  the  printed  page 
the  reading  of  another  jmtsoii  aloud,  or  writing  from 
dictation, 

Progrnosis. — In  the  great  majority  of  eases,  the  defect 
may  he  completely  overcome  by  proper  treatment. 
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CHAPTER  XIV. 

BABES  OF    mm.    INTERIOR  CHAMBER,  OBTBTAIr 
LINK  LENS,  AMI  VITREOUS  HUMOR. 

THE  ANTERIOR  CHAMBER. 

The  anterior  ohambet  it  ■  Ij  mph-epaoe  of  varying  .«ize, 
liable  t"  =  1 1 1 •  ration  of  |Im  oharaotei  and  amount  of  fluid 
passing  tliroti^h  i(,  in  infection,  ami  in  ob-aruetion. 

Depth. — It  is  most  shallow  in  early  infancy  from  toe 
undeveloped  condition  of  th  .ml -in  old  i  a  the 
if  the  crystalline  lens.  Ii  is  doep  in  apha- 
kia and  very  deep  in  kerotogiobus,  both  from  pr i 1 1*  t «■  -• 

of  the  cornea  ana  from  Rattening  of  the  iris. 

Ii  i-  often  rather  deep  in  myopia.     It  may  alno  be  ilc.p 

in  plastic  inflammation  oanring  riirinking  m  tin  vitreooj 

and  retraction  of  the  lens.     It  apjK-.ii    deeper  when  theft 
is  any  opacity  in  tin men. 

The  anterior  chamber  is  found  Bhallow  in  glaucoma,  in 
cataract   during  the    stage  of  the  swelling  of  the 
during  parenchymatous  inflammation  of  tin-  iris,  or  From 
bellying  forward  of  thi    iru  after  exclusion  of  the  pupil. 
After  injury  of  tin-  •  y  it  may  be  shallow  from  train 
cataract,  ana  is  quite  obliterated  bo  long  as  a  perforating 
wound  permits,  the  free  escape  of  the  aeneous  humor.    In 
degenerated  shrunken  eyes  it  may  be  rery  shallow.     The 
anterior  chamber  i-  of  unequal  depth  in  different 
metrical  parts,  from  dislocation  or  partial  absorption  of 
the  lens,  unequal  swelling  of  the  iris,  or  partial  syne* 

Alterations  of  the  aqueous  humor  occur  in  all 
ca       of  inflammation  of  the  ciliary  body  and  iris.     7W- 
biditg  of  the  aqueous  is  then  a  cause  of  im|iaired  vi 
and  hi  iy  be  made  out  bj  careful  oblique  illumination.    En 

B   largO  par!  of 

the  chamber  ■  '  been  dcei 

(p.  290)  in  connection  with  corneal  suppuration,  one  of 
The  anterior  chamber  may  contain  crystals  of 
ohotesterin. 
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Hyphemia,  or  blood  in  the  interior  chamber,  appears 
of  a  dark-red  color,  usually  as  a  distinct  mass  in  the  lower 
part  of  the  chamber.  It  may  0OHM  front  the  conjunctival 
limbus,  during  operation,  or  from  the  iris  or  deeper  parte 
of  the  uveal  (real  from  either  injury  or  disease.  The 
men  presence  of  blood  in  the  anterior  chamber  is  not  of 
serious  importance.  It  is  grave  only  as  .1  symptom  of  the 
cause  of  the  hemorrhage,  or  of  the  impaired  nutrition  of 
the  eye.  When  the  general  nutrition  of  the  eye  is  perfeotj 
as  in  iinple  injury,  the  hyphemia  may  be  removed 

rapidly,  a   mass  occupying  the  greater  part  of  the 

chamber  disappearing  in  >  tew  boon.     Hut  in  certain 

diseased   conditions,  aa   in  chronic   gia ima,  ■  small 

: « 1 1 1  ■ 1  of  blood  111:1;.  11  main  without  perceptible  diminu- 
tion for  week 

Infection  of  the  interior  ohamber  gives  rise  to  iritis 
01  keratitis.    Obstruction  is  considered  in  oonnei  tion 

with  »l:iu 1:1,  which  ii  cat  we*.     Cysts  and  other  tumors 

Of  the  iris  grow  into  tin-  anterior  chamber  ;  and  ii  may  also 
contain  a  foreign  body,  eystieereus,  >.r  liluria, 

DISEASES  OP  THE  CRYSTALLINE  LENS. 

Cataract. — The  moot  oonstanl  and  obvious  symptom 

of  disease  of  the  crystalline  lens  is  opacity,  M  thai  neatly 

all  such  diseases  conn    under  the  term  catar.nl .     Cataract 

has  been  recognized  t"  include  any  opacity  of  the  crystal- 
line lens  or  its  capsule.     I'm  the  term  h  I  popular 

currency  almost  wholly  in  connection  with  those  ease  m 
trbich  an  extensive  opacity  prevents  or  impairs  vision. 
Hence  it-  use  in  addressing  the  laity  slxmld  be  restricted 

to  that  meaning,  or  accompanied  by  an  explanation  of  its 

more  inclusive  definition. 

Alterations  of  the  Lens  by  Age.-  1  hinges  of  con- 

sistenoe  ere  desaribed  in  connection  with  scoon I  ttioa 

end  presbyopia,  pages  124  and  ill.    Cbangesol 

taken  up  in  connection  with  glaucoma  (Chapter  XV);  bore 

changes  of  transparency  are  alone  red  rred  to.  The  crys- 
talline lens  is  never  perfectly  transparent.      In  childhood 
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by  Illuminating  tin-  dilated  pupil  wry  obliquely  ln.ni  oik 
.side,  :unl  looking  :il    il   mtv  nliliipn-ly  from  I lt<-  other 
■  ■ii-  in.:.   ...     i   l-iiiit  <:ray  rellex  from  1 1  j< ■  antci-i-u-  SO 
of  tin-  irns,  tin    most  striking   portion  liuving  the  form  of 

»  Hbir,  tin-  branches  of  whion  correspond  with  the  leiw- 
rs.    With  increasing  age  Ihia  reflex  becomes  mon 

dense,  until  in  many  *l<li-ri\    penOM  tli<'  appearance  of  tll« 

pupil  bj  ordinal1)'  illumination  u  quite  thai  of  gray 
opacity  of  the  lens,  although  the  leu  and  the  patient1 

m-uti-in-.ss  of  vision  tuny  lie  quite  ni.rin:il.     Hut  in  addition 

to  this  general  Ices  of  transparency,  age  is  attended  with 
;i  great  liability  to  diatinol  localized  opacities  of  the  i  n 
taUine  lens.   The  writer  noted  such  opw  itii  ••  in  77  ool  of 
100  patients  upward  of  !■>  yean  of  ago.    Yet  such  ops  i 
tics  are  not  sufficiently  constant  to  be  regarded  us  u 

.-  :n\  or  entirely  norma]  lenile  change. 

Senile  Cataract  {Hunt  ( huu<ut).—  \'\w  usual  mooto 
timi  of  age  with  common  forma  of  cataract  justifies  the 
term  "senile  cataract,"  while  the  inoreaaina  rigidity  and 
lise  of  the  nucleus  which  also  accompanies  ace,  gives 

Occasion  for  the  term  "  hard  cataract,"  in  contradistin. 

to  "toft  eataraot,"  or  opacity  occurring  in  a  lens  which 
no  hard  oucli  in 

Symptoms  and  Course. — Th Ij  symptom  noticed 

hv  the  patient  it  anpotVauaii  a/  mstoa.  This  comes  on 
gradually,  soiiK'tinit-x  w>  gradually  that  in  one  eye  useful 
vision  may  be  entirely  U>m  before  any  impairment  is 
noticed,     in  other  cases  after  a  feu  weeks  or  months  of 

rapid    loSS   of   vi8ion.lt    BIOJ    !■  n i:i i n    unchanged   or   even 

notably  improve.  The  whole  field  of  vision  in  equally 
affected,  there  is  no  narrowing  at  the  periphery  of  the 

field,  and  color-perception  remain.--  relative!}  good.  When 
the  opacity  is  not  distributed  equally  throughout  the 
lens,  i i"  "ii  may  vary,  being  in  one 

i-  in   a    feeble  light,  and   in  another  ease   better  in  a 
strong   lijrht.     The   impairment    of  vi-ioii    in    -on 

n  farai  to  prevent  the  counting  oi  the  fingers 
held  a  few  incites  before  the  eye;  but  in  other-,  tin- 
lit  may  find  it  difficult  to  recognize  the  direction  in 
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...  i,j,. |,  ti„-  hand  if  moved  befen  the  eye,  or  the  direction 
in  which  a  lighted  candle  i-  held  i..-r. >r. ■  it.     Ugh   pai 
.!  [on  alwa 
Tin-  impairment  of  vision  m«)  ;ii  firni  i»-  dim  lo  ■ 

(ton  of  tin'  Ions,  rather  than  opacity.     Thi 
lio  an  increawd   refrnotion  at   tin    nucleus,  causing 

myopia  with  the  pupil  •■ acted,  or  negative  aberration 

i  the  pupil  in  dilated.     Thia  myopia  maj  enable  the 

Iiationt   t"  read  without   the  oonven   lenses  on  which  he 
iaa  long  been  dependant,  and  hence  i-  called  nghL 

oo •  •   ]■  id  lin  '    diminution   of  di 
ii,  and  often  than    u   enough  opacity  of  il"'  lena 
attending  it  to  diminish  near  vision  also.     Inothci 
tin'    i   frnetivi    change    produces  irregular   asti 
which  eau  •■■   sectors  of  light  and  shadow  that  resemble 
I  the  lam,  and  which  appear  when  the 
light  ;-  thrown  Into  the  eye  from  the  ophthalmoecope 
mirror,  held  at  Bome  little  distance  as  in  skiascope ,    Thia 
ili-turbajitM-' oi'  rrf'rartiitn  nt'tcn  causes  marked  monocular 
especially  when    the   pupil    i-   dilated.      The 
patient  Bees  at    night    several    moons  overlapping  each 
other,  or  met  i  point  of  light,  like  :i  distant  electric  li.nlit, 
broken  into  several    separate  irregular    lights,  differing 
iVinn  i ach  other  iu  the  direction  of  th< 
<  Phjeetively,  catoraol  is  to  be  - 1  ■  i « 1  ■  *_-*.!  with  obuqueilhtmi- 
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,  .ir.'l  itieophthalr  Former  tin  opacity 

appears  as  a  lighter  mass  against  :■  'lark  back-ground. 
with  tin'  tatter  the  opacity  appears  black  against  the  red 
fund  (See  Pigs.  l*Jt;  128.]    The  opacity  may 
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pear  ;i-  a  diffuse  cloud,  ■  ■  | •  ( •-   limited  masses 

landed  by  clear  lens-substMiH  i .  i>:n  ..■ 


> 
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Fin.  1??  — Nlli'li'lir  1'Hlurui-t.    J,  wi-llnii  ••!  Ull>.     /.',  «|i|*-*Mri'  ■    "I  .lilcili-il  i ■  1 1 1 ■  i i 

by  oollqao  Illumination     I  ■  with  in*  opblbal pop* 


most  i r.  i jut-ntly  the  form  <>f  pyramids,  spicules,  «r  stria-, 
toward  the  ciliary  regi  m,  md  with  their  upiccs 
pointing  toward  the  canto  t  of  the  pupil. 

Byes  in  which  cetamol  i*  developing,  generally  si 
Bvidencee  of  eye-strain,  i>  |uin  after  use,  redness  ol   the 
optio  disk,  or  conjunctival  hyperemia.     Is  somecosci  the 

Iniin  muM    l«-   rcpirdcd  :is  :i  (•nine  of  tin-  c:il:ir.irl,  in 

others  it  i-  hi  .lire!  of  the  ioereaaiag  difficulty  of  vision. 
Patients  Buffering  with  oatsraol  find  a  bright  fight  annoj 
ing,  because  of  ate  diffusion  caused  bj  its  shining  on  the 
lens  opacity. 

'I'll  through  which  cataract  nsnoHj  passes  when 

ihi  patient  lives  long  enough  an  \ 

lifij'i'ni  cataract,  while  die  opacity  is  still  partial, 
and  portions  of  the  pupil  still  remain  clear  enough  i» 
useful  vision. 

&U  |  '.    \s  lull    till-    oj.Mcily    li;i-     Ik  ■  i .1 1 .. •     01 

ral  i>ut  is  still  no!  complete.    The  lens  al  this 
arkedly  swollen  by  imbibition  ol  fluid,  sad  pushes 
forward  tl»-  iris,  making  the  anterior  chamber  shallow. 

ifatur    cataract,   when    the   whole  lene    has  grown 

opaque,  and  bos  returned  t<>  abonl  it-  aocmal  volume. 

Iliiin  ■  naiuri    oa  when    the    l<  i  hranken, 

luiril,  snliK'li |:::i!l;.    •:,!.    r    mik  :iml    uftrll     its    '  "i|i  •  n  le, 

thick,  tough,  and  thrown  into  ridges  or  (bids.     In  a 
few  i  senile  cataract  has  undergone  Bpontan 

absorption,  or  has  beooi lisiocated  out  of  the  line  of 

m,  with  :i  restoration  of  n 
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Varieties. — Tin-  above  different  stages  an-  spoken  of 
in  addition,  aire  iii  toe  earlier 

!  H 1 1.-  ii.i  in  mi  the  location  of  (be  opacity,  thus  i 
Vuc/aat  cataract  Ei  opacity  of  the  lam-nucleus,  gener- 
ally appearing  aa  u  diffusa  i  louding,  moat  dense  behind 
ill--  center  m!'  t In-  pupil.     It  is  illustrated  in  Fig.  127. 
'  >„!i,-iif  re/.-, -in'/  i>  ilic  term  applied  to  casea  present- 
ing opaoitiefl  in  the  lene-cortex.   ai  Oral  than  arelaolated 
needles  or  spicules  of  opacity,  situated  in  eithar  the  an- 
terior or  the  posterior  cortex  or  in  both.     They  are 
n  ii  illy  larger  ami  more  numerous  in  the  lower  oasal 
nnadranl  of  the  leni   dim  in  any  other  portion.    Their 
ributioo  and  appearance  an  illustrated  in  Fig.  126. 
<  . .ii i.  -i t  ia  the  mom  eommon  form  <■<"  senile  eataraot     In 
ill.  early  Magna,  a  oasc  may  be  purely  cortical  or  i  nin.lv 

nuclear ;   but,    in  cs   ■>!'    n  itnr.ict,   some 

opaoitiefl  may  i»  bond  in  the  cortex,  and  always  tin- cor- 
tex becomes  somewhat  i>|i:i«)iH'  before  maturity. 

t'hnioiiliil  enlnriirl    is    till-    term    applied     l<>    rum'.-     iii 

which  ohoroidal  disease  i-  followed  by  a  very  slowly 
developing,  dilTiise  nuclear  o|tacity ,  <>f  n  .|. ,  i<]<-dly  1. 
color.     The  tiucrliii.-  i>  very  brown  and  bard,  and  the 
opacity  often  remain.-   .-.    incomplete  thai  some  vision  in 
retained  for  many  year-.    This  form  occurs  in  myopic 

rye-. 

lilnrk  nitiiriirl  tlio-.'  i-.i r.   1:1-1;-  an-  called  iii  which  the 
lens  i-  ■  v.iy  dark  brown  ;  so  that  by  oblique  illumina- 
tion the  pupil   looks  black,  ami    almost    normal   in   ap 
pearanoe,  i  tfen  when  the  cataract  i-  mature. 

Morgagnian  eatarad  is  oharaoterized  by  a  bard  nucleus 
surrounded  by  the  fluid  remains  of  the  degenerated  oox 

tax    The  1 ■  able  nucleus  may  be  taken  for  a  dislocated 

lens,  especially  as  the  fluid  rti  the  lens-capsule  is  some- 
times oomparatively  clear  and  then-  may  be  trembling  of 
the  iris. 

Qmplicaled  eatarad  in  cataract  in  an  eye  that  has  Urn 
1I1.    -..it  of  other  serious  disease,  as  iritis,  iridocyclitis,  <>r 

detachment  of  the  retina,  its  nctraction  is  often  ren- 
dered   in. .I.-    .I1II1.11I1     by    extensive   syin-chias ;    and   the 
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prognosis  u  nodiflcd  by  the  permanent  damage  die  eye 
may  have  suffered,  apart  from  the  lens-opacity. 

Tniuiiuiiii-  oatai  ■!■!  includes  all  oases  due  to  injurs. 
Some  of  these,  developing  slowly,  pnseat  quite  the  char- 
acters  of  senile   eataigat     The   injuries    of  the    Ions  arc 

discussed  in  ( 'banter  XVII. 
Diagnosis. — Partial  opaoite  of  the  crystalline  lens  is 

best  reoognixi-d  with  t l»c-  (>|>lit!inliiiciHi-o|H-,  using  a  strong 

ex  lens  behind  # I » < •  mirror,  whico   should   I"-  held 
abonl  iin-  (bcal  distance  of  this  lam  from  the  eye.     [fthc 

opacity  he  cortical,  it  may  he  concealed  by  the  iris,  unless 
one  look*  <>hli<picly  so  as  to  see  Iichind  1 1 1 •  -  iris.  In  nuclear 
cataract,  the  whole  pupil   may  appear  obscured,  until   by 

looking  obliquely  the  periphery  of  the  lens  is  foun<l  olear. 


To  make  a  complete  examination  of  the  leu-,  il   i-  often 
to  dilate  the    pupil    with   c-xaili.      The  ophthal- 
moscopic examination  should  never   !"■  omitted  in  a  case 

uspeeted  cataract;  for  only  thus  can  one  avoid  the 
terrible  blunder  of  allowing  a  patient  t<»  go  hopelessly 

blind  with  glaucoma  or  optic  atrophy,  while  waiting  tor  a 
supposed  cataract  to  ripen. 

When  it  is  ascertained  thai  cataract  is  present]  the 
character  and  completeness  of  the  opacity  should  !»■ 
studied  by  oblique  illumination,  especially  with  the  bin- 
ocular magnifier.  The  maturity  of  the  cataract  la  esti" 
mated  by  determining  the  depth  of  the  opacity  behind  the 
margin  of  the  pupil ;  usually  by  the  breadth  of  the  shadow 
which  the  iris  throw-  upon   it    whan  the  light  foils  vary 

ohliipiely  aero—  the  eye.       It'  the  w  hoi rte\  of  the  lens 

is  opaque,  the  opacity  coining  up  t"  the  level  of  the  pupil, 
the  sha<low  is  very  narrow.     It'  between   the  edge  of 

the  in-  and  the  opacity,  upon  which  the  shadow  is  thrown, 
there  remains  clear  len^-suhstance,  the  sh&doW  is  hroad. 
The  tWO  conditions  arc  illu-tratcd  in  Pig.  128. 

Another    Indication   as   to  the  maturity  of  i-atamct  is 

found  in  the  peculiar  mother-of-pearl  luster  of  the  surface 

of  the  lens  under  Oblique  illumination,  which  is  mi 
when  the  superficial  cortex  begins  to   be  affected  '"it    has 

not  become  fully  ojmtjuc.    Complete  opacity  i-  shown  by 
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in..iv  uniform  white  or  gray  appearance  of  tha 
whole  pupil. 

When    Hi'-   T"  -ii'">  of  :iu  'i  lea  1<>  be 

cidod,  care  muat  bo  taken  to  exclude,  tu  far  able, 

|i   ion*,  such  as  optie  atrophy  or  detachment  of  the 
retina,  which   would  render  operation  useless.     Thi 
by  testing  tlic  field  of  visum,  and  the  ability  t«>  tell 


o 


niftlarr,  «- 
nilimlinii   Hi.  mo  (h<>  hnmlrr  «li« 

ilu   dire*  i  light,  \>y  hotdin 
candle,  or  the  ophthalmoscopic  mirror  in  (liRi-rcnt  direc- 
tions before  tl ye;  audit)  tooting  tin  quantitnti' 

Iicrecption  by  turning  n  light-flame  up  and  down,  or  by 
lolding  the  candle  il. ■  or  the  ophthalmoscopic  mirror 

:ii  diffcrcnl  distances. 

Pan— i  and  Pathology.  —]'•<  aeral  connection 

•  I  .  itnracl  with  certain   factors,  as  age,  diabetes  or  'li— 

if  the  uveal  tract,  but   little  i*  known  of  the  a 
of  lens -•p:ii  iiv.     Exposure  i"  li'  -ii    amy  cause  it.     Thn 

■    i  striking  in  the  ease  of  gln.ts-lilowi  i-..     llitvilii 
•i  rceognhsed  factor.     Exhausting  disease  "ill  hasten  the 
development  Of  catanti  rill    im  extensive  disturb- 

ance of  assimihition,     Cataract  has  followed  epidi 

ilium;  ami  experimental  net  has  been  produced 

in  die  lower  animals  bj  feeding  «iili  naphtbalin. 

Via  itarael  is  dependent  upon  diabetes. 

ually  presents  :■  diffuse  clouding  <>r'  tl»-  lens,  which 

prow  worse,  or  better,  «iili  the  general  condition  of 

i  ,       mneetion  with  chronic 

Brighl  ii.     Chronic  dyspepsia  eoama  to 

predispose  t<>  it ;  and  tetany  bos  been  observed  to  be 

followed  by  it. 
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Traumatic  cataract  becomes  ojwque  by  the  imbibition 
of  aqueous  humor)  which  separate-  the  lens-fibers  and 
destroys  the  refractive  uniformity  of  the  leas.    At  tir-t, 
in  ordinary  senile  cataract,  spaces  form  between  the  leu 
fibers,  especially  nt  tin-  junction  of  tin-  Doeleaa  and  cot 

tcx,  and  at   tin:  periphery   of  til''  lens.      Lster,  the  Icns- 

libers  themselves  become  irregular  and  disintegrated. 

Treatment. — The  management  of  immature  or  fni 

imt  nil,trtut  in  a  matter  of  more  general  interest  tlian  the 

aetion  of  mature  cstazaot,  and  isofeqnal  practical 

importance.     Tin'  first    jwint  is  to  remove  eye-strain. 

Even  if  this  lias  not  been  a  primary  cause  of  the  Icns- 

opeitv,  it  .n  i.  -  BS  vision  becomes  impaired, and  influences 

the  eye  unfavorably.    If  the  eve  is  still  capable  of  useful 

n.  it-  ametropia,  including  often   astigmatism  <luc  to 

tens-changes,  should  be  carefully  oorrected;  and  the 
ijiiiiv  frequent  changes.  The  patient  must 
be  strongly  urged  not  to  use  the  ayes  too  long  or  under 
unfavorable  conditions.  The  impending  danger  of  oats 
i.i.a  should  bo  mentioned,  if  necessary,  to  enforce  careful 
ii  i  of  the  eyes.  Exposure  to  excess  of  light,  or  heat 
from  (ire  or  lamp,  must  be  avoided.  If  111  mil  discomfort 
is  caused  by  exposure  to  bright  light  dark  glasses  should 

be  worn,  i   ire    I k  i nir    taken    to   see.   1  li.it   t  bey  do  not  cause. 

train    by    irregular  refraction.      If  the  opacity  b 

nuclear,  impro\emeiil  of  vision  may  be  secured  l>\  keeping 
the  pupil  partly  dilated  \\  itli  weak  alropin  solution,  in-tilled 

every  second  or  'bird  day.     [f  the  "parity  is  chiefly  in 
the  peripheral  cortex  and  the  center  of  the  lens  is  clear, 

the  annoying  diffusion  of  lighl  can  I dnced  by  keeping 

the  pupil  contracted  with  a  solution  of  pilocarnin,  I  : 
instilled  every  morning,  or  twice  daily.    The  general 
health  of  a  patient,  and  especially  the  digestive  lone 
should  receive,  careful  attention.    The  tree  drinking  of 
water  so  i  ometimes  completely  check  the 

advanci  of  senile  cataract. 

U  the  patient  lives,  and  tl pacify  in  the  time 

comes  when  the  ranotal  of  titeopaqt  musl  be  con- 

sidered.    If  but  one  c  ii  I;  affected,  the  cataract 
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- T > " 1 1 1  ■  1   DOt  be  removal   until   it  is  fully  mature;  thou    it 

-lionlil  bo  extracted,  before  it  peaaea  into  a  atate  of  hyper- 

maturity.      Maturity  is  gboWQ  b)  0  inpletC  "p:u  ily  of  the 

oortaz,  diaappesraooe  of  the  mother-of-pearl  reflex  from 
trace,  iin i  reduction  of  the  Bwell 

.t-r    in    tin-   depth   of   tin     interior    chamber    to   the 

Doraali  in  this  oondWon,  die  oatarm  I  i  moat  easily 
extracted. 

Hiju-iiiii;/  <>  -W'Ik'h,  however,  both  eyes  arc 

affected,  ii  soon  as  the  better  eye  b  incajMble 

of  useful  vi.-ion,  go  thut  the  patient  is  compelled  to  give 
up  all  ordinary  occupations,  nemra  should  be  adopted 
lot  the  'lily  removal  of  the  Ion*.    Bometimea  ripening 

may  he   hastened    by  n  i    the    I'M-.       Indirect  wkm- 

tagt  i*  done  by  tapping  the  anterior  chamber,  drat 

On  tli--  I  hat  the  lens  falls  against  the  OOXI 

and  then  rtrokmg  the  cornea  with  aoorneal  spatula,  within 
the  area  of  the  pupil  previously  dilated  with  oooaan.  Or 
iridectomy  may  be  done,  and  similar  stroking  of  the  cornea 
the  area  of  the  pupil  and  the  eolobonia  in  the  iris. 
■■t  montage  is  done  either  with  or  without  iridectomy,  by 
introducing  a  spatula  into  the  anterior  chamber  and  strok- 
ing  the  anterior  capsule  of  the  lens.  The  author  prefers 
the  operation  first  mentioned.  After  it,  if  the  lens  has  a 
firm  nucleus,  the  anterior  cortex  rapidly  becomes  hazy 
and  within  two  to  six  weeks  entirely  opaque 

Even  without  any  such  preliminary  operation  a  cataract 
may  be  removal  before  maturity.  The  special  difficulties 
1  i'  moval  arc  that  portions  of  the  cortex,  still  clear, 
remain  adherent  to  the  lens-capsule,  and  later  become 
opaque,  preventing  good  vision  until  they  have  become 
:>l>-->rbed,  or  are  removed  by  an  operation  for  secondary 
cataract;  and  that  die  swollen  lens  may  require  a  slighth 
longer  corneal  incision.  Hut  after  fifty  years  of  age  toe 
bulk  of  the  lens  can  be  n  moved  as  nucleus  :  the  cortex 
left,  if  not  in  the  anterior  chamber,  will  cause  no  irrita- 
tion ;  and  the  waiting  even  for  a  secondary  miration  or 
the  absorption  of  the  remaining  cortex  is  not  bo  irksome 
after  the  principal  operation  i-  safety  past.     In  the  lunula 
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i.iiiiil  operators  the  risks  of  extraction  are  not  matt 
riallj  increased  b)   immaturity  ol  tbt   cataract 

Mature  m   >■■  inplete   c.-il.-iract    i>  to  !»•  tn-aled  l>\   o 4 

rimi.    The  open   ion    and  the  preliminary  and  after  ti 
mi  ni  an  described  in  Chapter  XIX.   The  writer  proffers, 

fur   Mi  •ritlimil    iriili  >  lomtf,   :\>    licil 

simpler  operation  nn<l  li.r.  in-  tin-  |Kiti<nt  with  slightly 
better  vision  im<i  1«>.-  <lej>enoYnt  mi  In  i  -i.«.  Muc 
when  tin    ii  i-  i*  very  rigid  <>r   is  hound  down  by  posterior 

syneohise,  or  there  i-  ■  strong  probability  of  prolapse  of 
the  iris,  because  the  patient  i  ind  unruly,  or  thi 
prominent,  extraction  vffl  iridectomy  la  better. 
Before  doing  extraction,  care  aboold  be  taken  to  have  'in- 
patient in  tin'  best  physical  <• lition  thai  he  is  capable 

ofj  and  in  make  wire  then-  Ei  do  chronic  oonJnnotivitM .  or 
mucopuruli  nt  aconmalatioa  in  the  lacrimal  passages  dial 
will  be  liable  tn  infect  the  corneal  wound. 

OUuaa, — After  cataract  extraction,  a  secondary  opera- 
tion maybe  n  Secondary Cataract), and  the 
Ktient  is  compelled  to  veau  gla  sea  If  the  ametropia 
b  been  low  b  fore  iln  eatamot)  n  moval  of  the  lens  will 
leave  liyperopia  of  10  to  IS  D.j  and  oataraot  extraction 

commonly  leaves  a-ti-niati-.ni  against  the  rule,  which  i.-. 
-t  very  high,  but  ultimately  diminishes  to  lens  than 
'■i  I>.  The  changes  in  refraction  may  continue  for  some 
months,  and  until  they  are  complete,  permanent  classes 
cannot  I"'  fitted.     Fur  near  work  convex  8  l>.  spherical 

mii-t    be   added   to   the   distan  nt-    often 

Complain    of    the    distortion    produced     by    their    strong 
_? I : i  --■■-.  in  which  on  account  ol  their  age  they  become  hot 
i iir •< .in j >l<  t .  I \    aii-ustomed,  and   onlj    after  a  long   time. 
When  both  ayes  are  the  seat  of  cataract,  the  second 

should  I perated  on  when  it.-  cataract  becomes  mature. 

Both  'y-  mould  not  be  risked  bj  operation  at  the  same 
time.  Hut  if  both  cataracts  am  ripe,  sad  the  eye  lii>t 
operated iocs  well,  the  second  operation  mi  y  be  done 

'.\illiin  a  I 

Prognosis. — Of  persons  over  Bftj  yean  of  age  who 
show  distinct  opacity  of  the  crystalline  k  ns,  probably  not 
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i  in  i  -  *  i  evei  a.    The  early 

appearance  of  inch  opacity,  and  its  rapid  ami  omtinuous 
point  tow  "f  extraction 

Hldl    DSBPi     li.uy    m!    ;m,\     til  96    to    U'    progressive. 

to  be  slowly  progressive,  n*    i  bo- 
ro'ulal  form  iMr.lv  reaching  complete  maturity.    Op* 

formed,  or  pn  ,  art-  more  apt  t<>  be  in- 

dofinite  or  hazy.  These  that  have  ceased  t"  change,  are 
ply  outlined  in  > -liar  lens-sulwtance.  But  regarding 
progress  ■>)  oataraot  there  i  ^rcat  tinceru.i 

ud  ;i  definite  prognoaii  can  m 
Gatarael    extraction    brings   improved  vision   in   i 

BO  | i  at  of  the  o  i.  of  tin-  author1! 

of  umpte  extnc  «t  cataract  >H<urs  in 

entirely  healthy,  bo  that  full  vision  iaonly 
■ttained  axceptiooally, even  with  thi  convex  !■ 

they  require.    Tin-  means  of  excluding  cases  doI  likel) 
lo be  benefited  are  given  under  diagnosis,     li   light-pro- 
Joction  and  quantitative  perception  are  defec 
of  the  cataract,  however  successful.  will  not   improve 
vision,  except  in  ■  tec  in  which   the  opacit)    is 

extremely  dense.     The    i  n    of  a   hypcrmi 

Mr  in  be  followed  by  infiami 
uveal  tract)  and  ■  |**>r  visual  result. 

raction,   vision   generally  becomes 
impaired  through  thickening  of  the  capsule,  (sreow 

pent  too  for  this  eondii  been 

raction.     In  a1>oul   I   per  i 
of  catarai  income  follows,  especially  after 

atiottfl  for  secondary  <  itaract  Patients  tltat  have  suf- 
fered from  cataract  are  quite  as  liable  as  others  of  their 
age  to  choroidal  <li-  trophy,  and  detached 

Juvenile  or  Soft  Cataract.—'    I 
•.  onng  pens  i  Mich 

:-  having  been  broken  down  bj 
the  di  ,     It  pre*  nts  the  nppeoran 

senile  cataract,  except  that  iIh-  pupil  is  apt  to  appear  n 
white  :in.l  uniform  in  color.    A  perfectt]    iniform  i 
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ippearanoo  indicates*  Bui  I  cataract  Soft  oatarael  is< 

monk  Irui c:il>l.'  lo  :i  distinct  can.-.'.      A   fi  H 

gmital)  some  an  due  t"  I  m;  ■■ are  probably 

dUO  I  -ion*,  at    least  \hc  ;l^-. ■«- i:i t i< f  -nil  •:il;u:u  I 

with  previous  general  convulsions  is  common;  ill 
causes  some  oases;   a    few  seem  doc    t<>  earij    senile 
chances  in  tile  lens. 

Trtiatti"  sol   doe*   nod   usnslly   require 

extraction.  If  largely  fluid,  an  in  isi  lo  8  mm.  long 
in  the  corneal  with  s  similar  shorter  i"1  'I"  onU 

rioroapsulo,  will  allow  it  to  be  pressed  out,  or  draws  out 
through  ■  suction  currotte.     It'  more  consistent)  " 
be  ipenodb)  d       »ion  and  allowed  to  undergo  absorption, 
ill.-  process  being  hastened  from  time  to  time  by  n  i 
lag  tin-  needling;  anj    pari  pemaining  unabsorbed  mis 
afterwards  be  extracted.     No  fixed  be  set,  up  to 

which  needle  operation!  i"  produce  absorption  arc  proper, 

and  after  which  extract! insi  be  done;  bul  generally 

before  twenty  absorption  can  '»■  relied  on, and  after  thirt} 
it  is  rarely  sufficient,  [udoubtful  cases  we  maj  begin  bj  a 
needle  operation  thai  makes  but  a  small  opening  ">  the 
anterior  capsule,  being  prepared  t"  follow  it,  if  necessary 
by  extraction. 

Partial  Cataract. — All   lens-opooiti  .it  some 

t  i  1 1 1  *  -  partial :  I. nt  in  - e  cases  a  fixed  ami  characteristic 

|H'rtiiiii  nf  tic  li-ii-  i-  involved,  and  there  is  no  tendency 

i"  extension  of  ti pacitj  t"  other  parts,  lor  manj  • 

or  throughout  Ilia    such  opacities  often  afTed  both 
Ontaracfe  of  this  kind  are  named  by  1 1 ><-  ehan 
the  opacity, 

Anterior  polar  cataract  (aula 
or  pyramidal  <  |  occurs  at  the  anterior  polo  of  the 

lens,  involving  the  capsule, and  i-  usually  somewhat  pyra- 
midal in  shape.  It  may  !»•  congenita),  possibly  the 
remains  of  pupUlarj  membrane;  i»r  it  may  be  acquired  in 
early  childhood  through  perforation  of  the  cornea.  (See 
I1 1.'"  280. i    Anterior  polar  cataract  i-i  usnall]  mall 

speck  upon  or  beneath  the  surface  of  Uie  lens,  which  does 
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-illlirielltlv    olii-trwl     (l|<-    pupil     t..    reipiire    tTY'.ltl 

Iu»  appearance  an«l  location  an  illustrated  in   Fig.  128. 


I 
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fw.  Ot.— AnkrU*  polaror  pjrrambUI  <aUra.-i  iteming  rt 

.  .  -  l>y  uMiquc  lllualnaii  ■ 
■  i  -  ■•■ 

Posterior  polar  cataract  may  !«•  oooganital,  ■rising 

from  Incomplete  clearing  of  lite  |*>int  at  which,  daring 

.  life  the  hyaloid  artery  reaches  the  posterior  capsule 

■    lens.     'I  In-    form    consists   of  a   small   rounded 

op  •  -ii\    situated  (■•  the  naaal  aide  of  the  posterior  pole 

•  ■t  the  lens,  and  only  d  I  with  the  ophtha 

with  which  il  appears  8fl  B  -mull  black  dot  against  the  red 

funduB-rcflex.     Another  fbmi  is  a  larger  mass  of  open  iiv. 

often  of  a  radiating  figure,  which  dh  ctiou 

with  high  myopia,  choroidal  dh  gee,  or  chronic  retinal 

and  whiefa   may  program  t->  complete  cataract. 

This  form  Interferes  some  with  vision.     It  is  illustrated 

:.     130. 
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Fin.  IM.     I  iarratarart.     A.  wrtloa  ihowln*  OMrily  JuM  within 

t-Tl  -r    i-4|»ill>-        /J,  Mj.|.  »milir    i:f  .lllnh  ■:  >Il.)il«-.  ami 

OyblMwawxiplr.  Illumination. 

Lamellar  Cataract  (Zonular  or   I  w  (hta- 

In  thii  '■'•  mi;  then    i-  opacity  of  a  layer  anrround- 
ing  the  nncleoB,  Um   di  thin  and  the  eortej 

this  layer  resuuningelear.  This  distribution  ol  the  opacity, 

and  the  appearances  it  causes  are  illustrated  in  Fig.  131. 


DISK  \8KS  <>r   T1IK  •  !  UNP.  U 


•J  21 


In  r.irc  OSSCS   there  :xr<-   I  wo  -in  Ii  Complete  COnoCOtric 

boi i  opacity,  loparatcd  by  clear  leas  suastanco.    More 

*Vi •« 1 1 1<- ii r  l  -. .  t  1 1-  ■  periphery  of  the  tens  presents  commencing 
opaoitj  of  a  second  byer;euohpsrtisl  opacities  an  (•lied 
"riders."  Tbe  appearances  of  lamellar cataract  resemble 
those  of  nuolcar  cataract  in  thai  both  present  a  circle  of 
opacity  at  the  center  of  the  pupil,  mrroanded  by  olear 
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FM.U1.— Ukuu-ilar  i-aLn.  .  (mpD  •i,ini,,i  ft 

■  ■' -i >.| ii. .  and  C  bj  uplilhalnorcopli .  IIiDtnfiwUon 

lena-iubstanoe,  Bnl  ili.\  .litv.r  in  that  in  lamellar  cataract 
the  opacity  m  moat  dense  a1  the  margin  of  the  circle,  while 
in  Doolear  cataract  it  is  moat  dense  al  1 1 » *  -  center. 

This  form  of  oataraol  is  congenital,  or  arises  in  early 
childhood.  It  i*  often  associated  withe  history  of  con- 
vaisions,  dental  <!'  facts,  or  other  congenital  deficiencies 
of  t li<-  eyes. 

Fasifqnn  cataract  ■  ■  .--piiidlc-shaped  opaoity  ax- 
tending  from  die  anterior  to  the  pwtcrior  pole  of  the  lens. 
This  i*  al«>  'idled  ror/ili/in  not    Specks  of  opaoity 

r •  i.i-.-  be  found  in  various  parts  of  tbe  lens  remaining 

unchanged  througl I  life.   Booh  a  gpeok  al  tbe  center  of 

a  nucleus  would  be  called  oent\  trad, 

Diagnosis. — Partial  oataraet  i?  most  certainly  detected 
by  oarafnl  Beorcfa  with  the  ophthalmoscope.  The  exact 
I  Minion  of  the  opacity  i-  to  bo  determined  by  the  methods 
<le«crilKsl  in  Chapter  l\'  (see  page  81).  A  small  partial 
cataract  might  be  mistaken    tor  a  foreign  body  m  tbe 

Ii  lis. 

Treatment. — Partial  cataract  is  serious  in  bo  far  as  it 

obstructs  the  pupil.    I  Iften  the  complete  dilatation  of  the 

pupil    |»n ►•  1 1 :■  mprovemeot  of  vision.      In  a   few 

of  these  caws  an  optical  tridedomg  enabling  (he  patient  to 
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see  past  the  obstruction  will  l>c  l>enefieial ;  hut  usually  if 
the  impairment  of  vision  justifies  operative  interference, 
it  is  best  to  remove  the  lens,  by  extraction  in  adults,  or 
discission  in  children.  The  loss  of  accommodation  by 
removal  of  the  lens  is  of  less  importance  in  these  cases, 
because  with  decided  lens-opacity,  the  accommodation  is 
usually  found  greatly  diminished.  Then,  too,  a  lens  with 
partial  opacity  is  especially  liable  to  complete  cataract  at 
a  later  period.  Even  opacity  confined  to  the  capsule,  or 
lying  on  the  normal  (capsule,  as  the  exudate  in  occlusion 
of  the  pupil,  cannot  be  removed  without  removal  of  the 
whole  lens. 

Secondary  Cataract  (Capmlar  Cataract  or  After- 
cataract). — The  common  operations  for  removal  of  cata- 
ract leave  a  part  or  the  whole  of  the  lens-capsule  in  the 
eye.  Operations  for  getting  rid  of  the  capsule  with  the 
lens  have  been  devised  ;  but  their  difficulty  and  risk  are 
not  compensated  by  their  advantages.  Usually  the  cap- 
sule includes  the  remains  of  the  cortex  adherent  to  it. 
The  transparency  of  the  capsule  is  disturbed  by  the  ex- 
traction of' the  lens,  and  the  adherent  cortex  at  first  swells 
and  becomes  opaque  ;  but  after  this  the  capsule  clears  up 
and  the  cortex  is  absorbed,  and  the  vision  improves  to  a 
maximum  a  few  weeks  or  months  after  the  extraction. 
Then  there  occurs  a  slow  process  of  thickening  of  the 
capsule,  which  causes  vision  to  deteriorate,  until,  commonly 
within  two  years,  it  has  fallen  a  good  deal  below  the 
maximum  attained  shortly  after  operation.  In  other 
cases,  as  after  the  extraction  of  an  unripe  cataract,  the 
cortex  left  behind  causes  an  opacity  that  entirely  obstructs 
the  pupil,  and  would  require  many  weeks  or  months  for 
its  absorption.  Or  after  the  extraction  of  a  hvi>ermaturc 
or  complicated  cataract  the  capsule  is  so  decidedly  opaque 
as  to  seriously  impair  the  vision.  Again,  after  discission 
of  soft  cataract  then!  often  remains  a  comparatively  thin, 
but  tough  opaque  mass,  which  lends  to  persist  indefinitely 
without  further  absorption  and  to  become  calcareous. 
These  arc  all  included  under  the  heading  of  secondary 
cataract. 
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Diagnosis. — With  the  ophthalmoscope,  it'  il betruc 

on  of  the  pupil  Is  partial,  black  lines  or  ma  Been, 

which  an  found  i"  l»'  in  the  plane  of  the  pnpil  •.    mil  the 


tion  of  the  pupil  i-  partial,  black  lim  -  or  m  ibbcs  are  Been, 

'  be  in  the  plum-  of 
ilutailsol  tin  fundus  are  found  to  bi  indistinct.     Theoph- 


thalmoscopic  appearances  ofsecoadarj  cataract  are  shown 
in    Fig.  132.     By   oblique   illamination  ill--'    ..pin 
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i'  H     I             •                                                                                 .  ojiIiiIihI  in'    ' 
tiliiniitmtiiMi     Tu  iin  .  .i|.-i.  ijipcr  purl 

u  gray  or  brown.     When  the  obstruction  it  com 

piete,  the  pupil  is  seen  to  be lupied  by  :i  any  or  white 

resembling  a  mature  oataraotj  but  tufa  is  di 
guished  from  primary  or  IcnticuUr  cataract  by  the  c 
depth  of  the  anterior  chamber,  and  tremulousncsB  of  the 
iris,  showing  that  the  bulk  of  me  lens  has  been  n  moved  ; 
Bud  by  history  of  the  previous  cataract  operation  of  some 
sort,  ft  i-  t"  be  distinguished  from  opacity  in  the  an- 
terior  vitrtnilH   by    the   :■■-!:■  1:1 1    condition    o|    tin-    eyeball. 

In  simple  secondary  cataract  the  tension  is  usually  normal 
or  not  much  diminished,  and  the  light-projection  and 
quantitative  perception  are  '.•>»"!.  Bui  vitrei  at  i  pacity, 
such  as  might  simnl  ite  socondan  cataract,  i-  often  at- 
tended with  decided  lowering  of  the  intra-ocular  tension, 
an<l  the  loss  of  li^lit-|  on  or  petxx  pti 

Treatment. — S n  larj  cataract  i    to  be  met  by  mak- 

ral  opening  through  it.  or  by  extracting  ii 
from  tin-  eye.  The  former  operation  is  resorted  to  for 
comparatively  thin  membranes  thai  can  bt  readily  cut 
or  torn  through,  and  which  are  likeh  to  retract  and  leave 
a  clear  opening  after  division.  The  loval  of  the 
opacity  is  indicated  when  i<  Is  comparatively  thick  and 
rigid,  and  especially  when  it  occupies  a  small 
behind  the  contracted  pupil.    The  operations  for  tl 
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sacoy  daisy  cataract. 


|nii|«i-i  -  art-  described  in  Chapter  XIX     They  are  not 

without  daogi  i    They  may  earn    Infection  of  the  eye,  and 

ral  inflanaiatkni  of  the  uva 

Dislocation  of  the  lens  (fetation  of  tit?  fan*,  ectopia 

i  occurs  sometimes  as  :i  eoiujenlta]  anomaly,    The 

I'n-  i-  diaplaoad  usually  upward,  bat  boo  in  other 

ona    The  displacement  i.-  oommonly  Bymmetrioal 

in  tbi  two  eyes,  but  may  \n-  eonnni  The  edge 

of  t In-  lena  may  1»  seen  in  the  pupil,  appearing  with  1 1« «- 

ophthalmoscope  as  a  dark  line  on  1 1 1«-  red  background, 

distinguishable  from  anything  else  by  it>  I  ret  curve.    It* 

appearau    ie  illustrated  in  Vip.  138.    Vision  bo 


o 


Fir,.  IB.— ftingwntui  dtolocMian  "I  llic  i<  ni  iipaurt  iikI  I"  Ihc  n*Ml  lldt  ui 

ihc  lrrt  »jc.   Carta  lencmti  i  atfngthedlimi  d  puptl 

impaired  int  uf  imperfect  focussing, either  through 

(he  edge  of  the  lew  when  the  eye  is  myopic,  or  outside 
Hi.  lent  where  it  is  hyperopia  Barely  the  two  sets  of 
rays  cause  monocular  diplopia.  The  iris  is  poshed  for- 
ward on  the  side  toward  tli'  lens.  I"  some  cases  the  It  ni 
seems  fixed  in  its  anomalous  position,  but  often  it  a 
movable.  In  a  few  e.i  .  '!<■•  patient  has  been  abk  to 
ig  the  lenses  into  position  behind  the  pupil,  or  allow 
them  to  drop  awaj    lij  jti*  po  lition  of  his  head 

:iinl    l 

The  dueolated  le  'main  perfectly  clear,  although 

it  generally  appears  a  faint  jrray  by  oblique  illuinini 
If  entirely  l<>  on  it-  normal  connections,  it  gradu- 

ally becomes  opsone, 

Occasionally  iu(>ontaoeous  dislocation  of  the  lens  occurs 

through  i  or  atrophy  of  its  mry  ligament. 

n  it  only  amounts  to  a  partial  dislocation,  the  lens 

falling  bach  :<t  one  part,  making  the  depth  of  the  anterior 

chamber  unequal  in  different  portions  and  al   different 
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times.  In  other  <  a-.-  tin-  dislocation  i-  compli  be,  tin  lens 
filing  quite  away  from  the  pupR,  and  lying  usually  in 
tlm  lower  pari  of  the  vitreous  chamber.    Buch  ■  ft 

ill"   li  ii-   is  liable  to  become  displaced   through  the 

pupil  into  the  ante  rior  chamber. 

When  duloaatcd  into  tin  <f  chamber,  the  clear 

lens  maybe  reeognixed  by  the  curved  tine  of  brilliant 
reflex  from  its  odge.     If  opaque,  it  of  course  hides  the 
central  portion  of  the  iris,  and  is  distinguished  from  opa 
city  .if  the  cornea  by  in  diatinol  edge  and  greater  depth 

when  viewed  bi inlarly.     It  may  be  closely  simulated 

by  tli"'  exudate  in  spongv  iritis.  A  dislocated  lens  if  at 
all  movable  is  a  constant  source  of  danger  in  the  eye.  It 
is  liable   to  cause  di-  irganization  and   opacity  of  the 

vitn s,  to  set  up  ohronic  inflammation  of  toe  uveal  tract, 

or  to  bring  on  glaucoma. 

Treatment. —  Bxoept  in  cases  where  the  lens  is  firmly 
fixed  in  its  abnormal  position,  and  does  not  interfere  with 
vision,  a  dislocated  lens  should  be  removed — by  discission 
and  absorption  in  young  eyes,  of  by  extraction  in  later 
life.    Sometimes  a  dislocated  lens  can  be  extracted  like 

an  ordinary  cataract,  sometii -  it  requires  the  use  of  a 

Lena-epoon,  and  sometimes  »  two-pronged  fork  called  a 

bident,  or  it  .straight  uccdh  ,  h.i-  been  thrust  behind   it  to 

hold  it  forward  to  the  pupil,  in  position  for  extraction. 

Sonietiinr-  .1  lens  dislocated  into  the  anterior  chamber 
can  be  returned  behind  the  iris  (where  i'  ia  less  likelj  bo 
cause  immediate  harm)  by  dilating  the  pupil  folly  with 
homatropin, and  manipulating  the  eyeball.  After  it  has 
thus  been  returned,  it  maj  be  kepi  behind  the  pupil  by 
the  instillation  of  eaerin  (physostigroin)  solution  once  or 
tu  ice  ■  day. 

In  a  few  oases  of  traumatic  subluxation  the  lens  seems 
in  be  restored  to  its  normal  position  and  suppm-i  under 

long  with    the   UM   of    in  v.  1  rial  i<s.       Yet 

mydriatics  must  be  used  cautiously  when  the  bus  is  cue* 
located, on  account  of  the  posribiutyof  their  inoreasing 
tin   liability  to  glaucoma. 
Coloboma  of  the  lens  is  a  congenital  anomaly  in 
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which  the  lens  appears  notched,  usually  at  its  lower  mar- 
gin.    It   is  rare,  and  mostly  associated  with   coloboma 
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Fio.  134.— Congenital  coloboma  of  the  lena  teen  through  coloboma  of  tbo  lrla 
downward. 

of  the  iris  and  choroid,  as  in  the  case  illustrated  in  Fig. 
134. 

lVenticonns  is  a  rare  irregular  protrusion  of  one  of 
the  lens-surfaces,  usually  the  posterior,  causing  irregu- 
larity of  refraction  a  little  like  that  of  conical  cornea. 
It  may  be  studied  I  > v  skiascopy ;  and  by  shifting  the  point 
of  view,  the  irregular  refraction  is  seen  to  depend  on  the 
lens  rather  than  the  cornea. 

Aphakia,  or  complete  absence  of  the  lens,  may  occur 
as  a  congenital  anomaly.  But  most  of  the  cases  supposed 
to  be  of  this  class  are  really  eases  in  which  a  very  small 
lens  is  dislocated  so  as  to  be  invisible. 

Injuries  of  the  lens  are  considered  in  Chapter  XVII. 

DISEASES  OF  THE  VITREOUS. 

Vitreous  Opacities. — Impairment  of  transparency 
is  the  most  constant  symptom  of  disease  of  the  vitreous 
body.  It  is  a  symptom,  too,  that  is  prominent  in  many 
cases  of  diseases  of  the  choroid,  ciliary  body  and  retina, 
for  it  is  upon  the  vessels  of  these  parts  that  the  non- 
vascular vitreous  depends  for  its  nutritive  supply. 

Symptoms  and  Varieties. — Vitreous  opacities  vary 
from  the  slightest  exaggeration  of  the  normal  specks  that 
can  l>c  perceived  subjectively  in  the  healthy  eye  (set;  j>agc 
42)  to  great  masses  that  render  the  eye  practically  blind. 
Opacities  of  much  importance  are  to  be  recognized  by 
the  ophthalmoscopic,  although  some  too  small  to  be  visible 
do  cause  annoying  shadows,  especially  when  the  retina  is 
hypcresthetic  from  eye-strain. 
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Perfectly  diffv  ■  haeinaa  of  the  vitreous  sometimes 
ocean  in  conn  ol  ion  i  iili  acute  h-yalitw,  retinitis,  cyolitis, 
or  choroiditis.      VitdbU  opacitia  have  the  forma  ol    Dm 

dust,  larger  flakes,  slir««Is  or  Imml*,  ami  large  nniiil>r:iii<nis 

naoMB.    They  are  illustrated  in  rig.  135.    The  ttui/-tUu 
opacil;/  is  eiiinnioiily  ilue  to  syphilitic  chorioretinitis   or 


fill.  1».— Opacities  "f  lb<  M   low*!  pari  Of  PUbll,  with 

tiir»mi-  nno  inuunnoui  nam  it 

evclitis.  The  ''•'/.>  and  x/im/.x  are  formed  in  chronic 
choroidal  disease,  or  progressive  myopia  ;  the  large  float- 
\ii£  mi iiiliririim  s -are  usually  the  remains  of  hemor- 

rhagoa  into   die  vitceona      Extensive   organized   mem- 
branes Bxed  in  position  by  firm  attachmeni  t«-  the  retina 
are  supposed  to  have  developed  as  a  result  ol'  ohr 
retinal  disease,  and  are  Mx>k<  n  of  as  rtfinili*  proliferi 

Inipairmenl  of  vision  from  retinal  opacities  varies  with 
their  density  and  situation.  Often  the  patient  can  by 
certain  movements  of  the  eyes  or  head  throw  an  obstruct- 
ing opacity  out  of  the  line  of  vision,  and  safer  an  instant, 
see  rnueh  more  clearly.  In  other  cases  the 
better  when  the  ay*  an  fiw  some  time  kept  steady,  and 
the  floating  masses  allowed  to  settle  down. 

Diagnosis. — Subjectively  the  shadow!  ol  vitreous 
Dpaoities  maybe  confused  with  scotomas  due  to  retinal 
or  choroidal  disease,  with  after-images  of  bright  li. 
or  with  the  photopsias  of  disturbance  of  the  visual  a  liters. 
With  the  ophthalmoscope  the  opacity  in  ly  !»•  mistaken 
for  pigment-maoBct  in  the  choroid,  or  opacities  in  the  lens 
or  cornea.     The  characteristic  of  the  vitreous  opaciti< 
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■  ami  gradual  h  ttlinj- 
r   any    t. 
tape*  iliffi-r,  ■  iidcdly  from  tlioac 

r   1-  ii — .  ■; 

t!i  ptfa  En  a  mvasnred  by  their  refraction 

I   orparall  indicates  their  character. 

Tnwtnont.  —  I'  i  -  must  U-  •  '  flic 

.'i   the  op  i  city,  >>r  the  disease  with  which  it  is  aaao- 

I.     When  no  other  oculai  table,  any 

irreality  of  the  imnl  health  should  be  attended  to. 

\lterativea,   ospeci  chlorid  and  potaa; 

I.., I;  I,  in    moderate  doses  i  -I,  may   he  quite 

ml  Iim-.i1  .11-  .it'  moderate  fall 

or  high  frequency  currents  have  been  reported  benef 
Large  netnbnuMua  opacities  that  an  may  bo 

divided  with  ■  Bartow  knife,  causing  improved  vision  ami 
shrinkage  of  the  opacity.    In  choroidal  disease 

i*  pmlxihly  present    ami  ni|iiii  M  lit.      Na*al  dis- 

ease is  also  a  probab!<  -  opachie 

Profmosis. — The  smallest  vitreous  opaeities,  th        ili.it 
cause  the  tmuctc  rotilante*  are  apt  t.>  occasion  th 
alarm.     Generally  the  patient  may  be  assured  thai  they 
an-  not  a  sign  of  danger.     But  the  prognosis  iora- 

iisparenev  of  the  vitreous  is  at  best  doubtful. 
Syphilitic    opaatiea  ami  illowing    hemorrhages 

somel  ir  up  remarkablt 

those  attending omonio eharoidal  disease  and  high  mj 
rally  remain,  although  they  may  b 

Fluid  Vitreous  (8  k— Undue  fluidity  of  the 

vitreous  i-  only  recognized  by  the  unduly  i 
of  opacities  in  it.     It  very  generally    Decors  with  extetf- 

al  importano 
indicating  degenerative  changes  in  the  eye,  and  by  oom- 
itione  t'"i 
Spark linjr  synch  i  sis  (at 
ii  when  th  the  fluid  ■•  ii 

II    crystals  of  chi  lj  p  -in  and    ph 
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••  ll   '  ll     • ••!!     Witfa     tt»   oplllil  ill •(.[).•     In    _'lill(  T    ;illl| 

Ihedi  OS  lln-\    move,  after  an;,    | ..-in.-iil  of  the  CjrC,     This 

c lition  is  11-11:1  ll >-  found  in  degenerated  eyes,  but  is  aol 

incompatible  with  period  vision.    Ii  ■  not  efiected  l>y 

treatment. 

Hyalitis.  — Iiifl.'iiiim:iti<ni   of  the    vitreous   uriM-.-i  from 

nun  it  it  >n  of  the  rctiii.i,  oilian  bod)  or  choroid,  or 
by  infection  through  ■  penetrating  wound,  or  foreign 
body.  Ii  1-  1 1 1:1  rk> « 1  iiv  dinuse  opacity,  the  accumulation 
.ii  pus  cells  in  various  portions,  and  the  symptoms  of  the 
diseaa  with  which  it  i.»  associated.  Ii  tends  to  ran  u 
chrosio  course,  a  few  cases  partly  clear  up  j  but  usually 
the  vitreous  comes  to  presenl  the  yellowish  mass,  called 
pseodo-gltoms  (set  pagi  348),  sight  being  lost  and  nates* 
sion  of  the  globe  pi  rmanentlj  diminished.  Rare  casi  ■  of 
traum  « 1 1 « -  hyalitU  maki  complete  recovarii  -. 

Treatment. — Hyulitis  is  t<>  be  regarded  u  rathef  a 
Bymptom  of  the  disease  causing  it.  to  which  tin-  treatmi  b( 
i-  tu  I.,  directed.  It  is  good  surgery  to  remove  a  right- 
ist eyi  containing  a  collection  of  pin  in  the  vitreous, 
even  though  there  be  noehao.ee  thai  it  conceals  a  foreign 
hod  v.  or  question  of  its  being  glioma  of  the  retina. 

Hemorrhage  into  the  vitreous  comes  from  the 
uveal  tractor  retina,  and  is  due  t<>  traumatism,  vascular 

r  |n.-.-ilily  alteration  in  the  blood  itself.     0 
of  ohseun    etiology  occur  in  early  adult  life.     It  a 
ihuk  which    may   appear   red   on   the  margin.-. 

Vision  mi',  be  reduced  by  it  to  hare  light-perception, or 

objects  Been  through  it  may  appear  red.  The  elot  in 
slowly  absorbed,  and  there  may  be  restoration  of  good 
vision,  but  generally  some  opaeity  remain*. 

Treatment. — At   tli<    time  01  the  hemorrhage,    1 
with  the  bead  high,  cold  to  the  >■><•,  the  taking  of  Mood 

from    the  temple,  and  eardiar  depressants,  may    be  cm- 
ployed.     Subsequently  careful  attention  t"  the 
health,  with  pilocarpus  BweatejSnd  small  di 
slum  iodid,  may  lie  resorted  to.    Remaining  membranous 

opacities    may    be   cut    through   after  they  become  DOB- 


ii  \'.r.  ism  rm 


ular,  and  ;ill  tendency  <•■  inAunma 

of  llCI 

Blood-vessels  in  the  vitreous  ure (-atnetirac 

. •;-  ated    In  i  Tlicy 

arise  iVniii  tin  retiual  vea*  la,  p 

the  i ■  > t- 1 1 1  cit'  i  of  mikiII  \:>-i ulur  l<    |'  . 

Rion    III   l<       •  :i v  ili ijx-i I  in  l)|MU'itv,  mxl  ufl«T  II   I'  W   mi 

or  I'  :  "lirink  and  entirely  •  li^:> i»|».-:ir. 

ii  illustrated  in  I 


-..«»..  tiwlllir  |  ..ll  .■»  I!  .      .;;.:Mi, 
■.  hrlM    I"-    •■ 
IIJ  at  lll»  UBitl  I  "Ililv*.  Uli 

Detachment  of  the  vitreous  alone  i*  not  dinii 
recognized]   lull  it  atti  of  the   retina,  ami 

shrinking  <>i'  the  exudate  after  oyi  litis. 

Parasites  in  the  Vitreous.— Filaria,  hydatid*,  i 

us  Ikave  I Ii  i  nd  in  thi-  situation.     In  North 

ii.  ;i  n-    is   in.'  1 1     i|i|ii  .ir-  «  liili' 

alive  iimI  blniab-white  cyst ;  from  which 
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the  white  Book,  with  the  head  moving  slowly  bael I 

forth  independenl  of  the  movements  of  the  eye.    After 
it«  death  ii  'irr.  : .il  with  l\ in|ili  Be  to 

u-  anrecogobi  iblc  w  ::li  1 1 »*-  ophthalmoscope.    Ii  the  par  i 
sit.'  is  imi  removed,  thi  eye  a  liable  to  beoome  blind  ami 
shrunken, 

Per9i9tent  Hyaloid  Artery.— In  i  tat  life  o 

branch  from  one  of  the  retinal  art  ria   p   m   forward 
Iron  ii"-  optic  dish  i"  the  i"  pok    of  '!"    Ii "  . 

where  it  breaks  np  Into  many  minute  i •? .m. -ii.  -.     This 

I   ill.il    l In-  livalui.l  I   >uall)    ir    atrO] 

before  birth,  l»ill  in  a  li-.v  c:w»,  WHIU'  In  main 

throughout  Life,  and  in  a  very  few  it  continues  to  carry 

blood,    "i"ii«- it  common  trace  of  11  la  a  speokon  the 

posterior  capsuli  of  die  lens;  next  in  Irequcncj  arc 

:  iv  thane  mi  tin-  optie  alak,  i  "■!    'times  a  wavy, 

ve-tiswm-  clionl  marks  ii  • im:  through  tnfl 

ous. 


A  ft 

■  hy»N*.l  ma 


'I'll,-  nii.iv  common  lyp  ■  of  perieteni  remains  of  :l"- 
hyaloid  artery,  as  ihoy  appear  in  (he  fur*  rn  in 

the  ao  ompanying  Fqrnres,  .1.  /;,  «  .      .  1 1  n  pn 
membranous  form,  partiall}  line  the 

■  lir-k.     In  the  ease  represented,  ii  ban  adefinil tline. 

often  ii  shows  u  number  of  irregular  h  idual 
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Intuition    into   norma]    vitreous   tisane.      |  ire  a 

like    formation    ujmhi,   »\  J    i-i   •  ■ f  the 

I-   "t"  the-  optic  'ii-l..      I  li<    nature  of  Btidi  bo 
may  seem  puzdingj  l>nt  tl  rcnitul,  and  pi 

:ilily  associated  with  retro  banges  in  the  hyaloid 

veaaela.     i''i  shows  the  rarer  form  which   more  closelj 
raaemblei   o    in     el,  and  in  which  may  be  minul 
i '.  ing  blood. 
Persistent  hyaloid  remains  must  \«-  distinguished  from 

products  of  intra-ooolar  inflammation,  as  tl Ktidate  of 

retinitis  near  the  macula,  vitreous  opacities  of  inflamnuv- 
origin,  or   proliferating   retinitis   (see    |>age    371). 
Tli  -v  may  also  1m-  mistaken  tor  foreign  bodies  in  the  vit- 
reons,  or  lor  intra-ocular oraticereus. 


CHAPTER   XV. 

>RDER8  OF  TENSION  OF  THE  EYEBALL. 

Normal  Intra-ocular  Currents  and  Pressure.— 
The  preservation  of  the  shape  of  tl 
hire  of  the  cornea,  and  the  normal  relation  of  the  dioptric 
Mpfaoea  to  ili<-  retina  depend  on  the  intra-ocular  ten 
ihe aderocorneal  coal  i-  i  cl  fitted  loreeial 

U  rnal  on  ■  num.     I  outw  iird  ul  i 

point,  keep  it  distended,  against  the  external  pressure  of 
the  lids,  extra-ocular  muscles,  ami  orbital  tissue*.  Thie 
normal    iutnt-<K-ulur    tension  equals  tlie  pi  of  ■ 

column  of  mercury  20  to  90  mm.  (1-1.2  inche  in 
height,     li  ■•  =  1 1 1 i i >  r 1 1<-  limits  of  health, 

to  the  equivalent 
of  _ 
The  cornea,  crystalline,  and  vitreous  hnu  m 
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vascular,  and  an  nourished  by  fluid  ft the.  oapilU 

of  other  tissues.  The  supply  of  this  fluid  must  be  kept 
op  ■  ■  >nt i 1 1 1 1« .1  i-l \ ,  or  the  nutrition  of  these  parts  of  kite  i  j  o 
would  sutler.  Tlii-  fluid,  constantly  poured  into  the  eye. 
IHU.-.I  mtl\  . •  <•:»[.•■  from  it, or  undne  distention  ol 

the  eyeball  and  increased  intra^oouhu  tension  result  In- 
cn-.iscil  Inflow  niu-t  be  balancefl  by  a  free  passage  through 

the  fliaiiml-  ipf  escape.      This  [lie  existence  of  a 

lin.'i ihanisoi  BO-oidinating  inflow  and  outflow.  But  of  the 
portion  of  the  nervous  Bye*  m  t'..r  the  regulation  of  intra* 

oeolar  tension  we  know  little. 

The  inflow  of  fluid  aomea  through  the   ••  rne  from  the 
vessels  of  die  perieomea]  zone,  from  the  choroid,  md 

Iuirticillarly  from  the  vessels  of  the  ciliary  proce-sis. 
from  the  latter  Bouroes  the  fluid  paases  through  the 
\  itreoua  body  around  the  orystalline  V  ns,  fin  a  ard  through 
the  pupil.  i'Ih-  principal  escape  of  fluid  from  the  eye 
Dooon  at  the  angle  of  the  anterior  chamber,  where  the 
cornea  i-  devoid  of  epithelium,  and  huge  Irmph-spacoj 
connect  the  anterior  chamber  with  the  canal  of  Sehlcmm, 


i-..i.  i.-iT.-i'.timf  taua-ocBtarfloMi 

n  targe  drainage-cliannel  within  the  sclera.    Tin  path  of 
the  intra-ocular  fluid  is  illustrated  in  Fig.  187. 

Diminished  intra-ocular  tension  may  arise  fromdimin- 
i  bed  inflow  or  increased  outflow ;  or  increased  tension 
from  increased  inflow  or  diminished  outfloa 
possible  conditions  most  is  known  about  diuiinifliF<i  inflow, 
causing  lowered  tension;  and  diminished  outflow,  can 
increased  tension. 
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Intra-ocular  tension  is  tested  by  placing  the 
•  fin    ]-.  usually  the  two  Ibrt  lingers,  cither  on  the 
upper  lid  above  tin   ■ . 1 1 ■  i i 1 1 ■_• . -  when  il»-  li<l*  ;ir>-  lightly 
•  i  and  tin  '".'■  rolled  down,  or  u|>on  tin     clora  below 
the  comoa  when  the  03  lied  up.    Making  pressure 

\sidi  urn-  :i h  liilo  ill-  other    tcadii     khi  1  ri  ball,  tin- 
mi  of  pressure  required  to  dimple  or  press  in  il»-  aur- 
fwi-  11I'  tin-  ivi  1-  1  measure  of  tho  iotra-ooular  tension. 
( Sara  urn -1  in-  observed  thai  ;i  rigid  sclera  isnol  mi 
taken  inr  inert  1  -••>!  tension.     Tli 

nt    tension  is  comparison  "I    the  of  'In1  ayfl 

iwder  examination  with  *  1 1  •  t  of  a  normal  eye, — either  HI 
patient's  otiw  r  eye  if  normal,  the   !. 

third  person,  Allowance  mnst  bo  madi  for  individui 
paonUaritics  and  increasing  rigidity   of  the   sclers 

Ml    1  \gc, 

By  Hii-  method  very  exact  knowledge  of  the  ol 
of  ititnt-iH'iilar  tension  eannoi  be  attained,  and  the  common 
plan  of  indicating  sueh  ohan  prohnblv  a    exai 

could   Im'  practically  useful.     This    plan,  suggested   b' 
Bowman,  is : 

Nonnnl  ■■  T» 

■•lit,  but distinct,  increase of  tendon 

'i 

Mtart  incrran.'  nl  .......    t  TS 

MM  of  Icrnion, II 

Ven  I"J 

Kv.li:ill  1.  ft  miJ  unrointing,      .    .  T  :i 

B  metinn  I.'   :n"l        I' '.'   an-   iimm!    to   indifuli-   :i 

<li>iibtfnl  inereaae  or  dean 


OLAUCOMA. 

(il.iwoma  i-  inereaaed  intra-ocidar  tension,  with  th< 
:i  results  of  sneli  increase.     The  word  originally, 
in  die  ancient  Greek,  referred  only  to  the  reflex  of  light 
in  the  pupil,  includin  ng  other  conditions,  eate 

Othei   coiKlitioux  have  I*  «n  classed   u 
other  titles  ii  has  gradually  include  only  the 


nisoi  m   ■>■  i  i 


i.'., 


di  ea  ■  ■  caudn    blind  i       with  in.ni-.il  tend f  the 

eyeball. 

Primary  glaucoma  Inclndec  ill  a  Increased 

inini-x'iiLir  tension  n.>i  preoeded  by  injury  or  other 
inorkod  disease  >>t'  the  eyeball.  It  includes  guuooms 
with  exacerbatioas,  and  simple  itIm m^oma.  Secondary 
glaucoma  includes  several  forms  of  diverse  origin,  but 
with  the  common  tendency  u>  blindness  with  high 
tendon. 

Glaucoma  with  exacerbations  i  uj/fbai 

-/.  and  ehrorue]  Is  marked  bj  b  sudden  app  ir* 
1 1 -  •    or  sudden  increast  of  it-  symptoms,  which  su 
<|iuntlv  remil  or  intermit,  hut  again  recur.    Tlie  recurring 
exacerbations  gradually  become  moo  ire,  each  time 

leaving  the  eye  damaged  to  a  greater  extent,  and  finally 
they  end  in  complete  blindness,  with  groat  pain. 

Symptoms  and  Course. — Early  low  of  the  power  of 
soa  anmodstion,  incressing  hyperopia  and  tin-  appearance 
or  increase  of  istigmatiam  against  the  rule,  are  thought 
t<>  indicate  the  probability  ol  glaucoma  (tnonpi 
enma).  Frequent  changes  in  the  amount  or  direction  of 
the  aatigtnatism,  or  inability  to  ti  i  the  eyes  i<>  a  normal 
extent  without  obvious  res  it,  have  the  same  dg- 

nificance.     But  lb  annoi   be  regarded  ai 

Burely  symptoms  of  glaucoma,  since  they  all  occur  in 
Byes  (hat  never  show  any  tendency  to  increased  tendon. 

The  fii>t  positive  symptom  to  attract  attention  is 
usually  disturbance  of  vidon.  Tin-  vidon  in  one  or  both 
is  temporarily  blurred,  or  ■  ring  or  hah  is  noticed 
around  the  lamp  flame  at  night.  This  halo  u  10 
or  12  degrees  in  diameter  and  exhibits  the  colors  of  the 
rainbow,  with  the  violet  inward,  t li«-  red  outward.  Like 
the  dimness  of  vision,  it  is  :•'  iirs!  entirely  intermittent, 
is  seen  when  the  patient  it  tired  or  indisposed,  and  after 
a  good  night's  rest,  disappears.      \i  the  p  im» 

paired  vision,  the  pupil  is  somewhat  dilated,  although  at 
other  times  still  or  normal  dac.    (  mination  ".ill 

i   that  the  anterior  chamber  is  shallow,  especially 
toward  its  periphery. 
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The  obscurations  of  vision  recur,  become  greater,  last 
e  attended  "iiii  more  marked  dilatation  of  the 

pupil,  and    Bnb«ci|il.'iilly    v\  1 1 1 1    pain,      'I'll.  \  runic 

marked  bj  redness,  of  the  perioorocal  rone,  and  distinct 

attack*    of    :n'iili-     in tl:i in tt i-i  1 1. -n .     att«-ii<lri|     with      _'<in-r!ll 

cloudiness  of  tht  i  ad  consequent  alteration  of  the 

appearance  of  the  irle,and  blurring  of  the  ophthalmo- 
scopic image.  Examination  «ill  now  show  that  the  field 
of  vision  is  becoming  impaired,  and  probabl)  die  aonto- 
of  vision  :it  ili>'  I'  <m  .1  ■»•.  i  1 1  r< main  lielow  norma] 
between  die  attacks  \\  ill.  Uie  progressive  impairment 
of  central  vision  and  the  narrowing  of  the  visual  field  the 
halo  Bvmptom  becomes  I'--  noticeable  or  disapp 
altogether. 

If  tin-  ease  be  nol  i  ffioii  nttj  to  ati  d,  tl xaccrbations 

be*  ii"  more  frequent  and  severe,  thi 
complete.  The  pcrmancul  alteration  of  the  field  and  of 
mural  vision  become  greater,  until  blindness,  constanl 
pain  an<l  continuous  inflammation  are  established  (o&ao- 
IhU  glaueonut).  After  a  variable  period  of  jmin  anil  in- 
flammation these  may  subside,  leaving  a  sightless  but 
painless  eyeball;  or  t In  btra-ocular  tension  may  cause 
staphyloma  an<l  rupture,  with  partial  escape  of  the  con- 
tents of  tin   giotx .  succeeded  sometimee  by  iwnophthal- 

If  not  checked  by  treatment,  the  course  of  the  disease 
is  always  to  complete  and  irremediable  blindness.  In 
tare  cases  this  results  from  the  first  outbreak  noticed,  or 
through  one  violent  outbreak  preceded  by  only  •  I'nv 
insignincanl  exacerbations  (t/bnn  In  rare 

.  affr  one  of  two  ■  bons,  th<  tin    fri  e 

from  them  for  some  time,  or  orbatione  occur   it 

long  intervals  and  increase  but  little  En    evetity. 

.      Liusfftottct. — At  first,  during  the  exacerbatto 
and  latei  continuon  ly,  the  cornea  I  comparatively 

insensitive  to  touch;  and  we  have  an  exqnisitively  pain* 
i  action  when  lightly  touched  on  die 
i  than  the  normal  (allow  eye 
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{fern  always  atta  ode  glaucoma  with  <  xaoi  rbations,  and 
usually  in  the  later  stages  is  extremely  severe.  The 
writer  baa  known  a  patient  to  lose  fifty  pound-  w>  ight  in 
six  weeks,  through  tin-  -nil'.Tii>_-  iViun  glaucoma.  Hie 
pain  is  not  relieved  by  drugs  or  by  any  form  of  local 
treatment,  axoept  such  as  ditnini-li«-  the  intra-ocnhir 

tension. 

The  impairment  of  the  fitld  0/  vision  logins  commonly 
in  the  periphery,  is  usually  greater  on  the  nasal  side,  and 

inapt  to  be  permanent    fig.  138  shows  a  common  (bra 


::•      I  letd  "'  ••  Won  mi  gtoUMOS 

of  limitation;  hut  the  form  may  vary  greatly.    In  some 
cases  the  outline  of  the  field  booomee  wry  irregular,  often 
ootomae  may  be  found.    Central  vi  Kmietimee  l>  >^t 

while  some  eccentric  vision  is  still  retained, but  ultimately 
all  perception  of  light  is  lust. 

The  ophthabaoaoopic  tj/mptom*  include  the  appeamn 
produced  by  pressure.     Tna  moat  striking  i  •/  of 

thr  optic  nerve  (sec  Plate  II.  8,  and  Fig.  3L*.  p.  !'7|.  I  he 
increased  ten-ion  alsn  .•:iii---  collapse  Of  the  art.  -rics  in  the 
interval  between  the  pulse-waves,  giving  rise  to  art 
pakation.  Tlii^  may  he  seen  either  al  the  margin  of  the 
•  up,  ni-  where  tin-  vessels  appear  on  it**  floor.  Pulsation 
<>f  tin-  veins  in  this  situation  is  normal  in  many  eyes. 
Arterial  pulsation  is  one  of  the  lir-i  symptoms  of  incrai  ed 
mtra-ocular  tension.  Bu(  it  is  often  difficult  t"  detect, 
and  niaj   be  temporarily  abolished  by  previous  preesiin 


i::s 
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on  thi  in  testing  Intro-ocular  tension.     The 

ina-cup  requires  time.     During  <  1  •*- 

ii  will  be  detected,     when 
(brand,  however,  it  i-  pernnuii  nt,  and  is  usually  the  i 

Civfl  sign  of  glaucoma  t"  be  found  between  tin  i  k  i  ••  i 
;iti"ii-.     in  olironic  jrlaucomu  the  optic  disk  is  usually 
surrounded  by  ■  comparatively  uniform  ring  or  ball 


I  ir. 


I 

mMul 


choroidal  atrophy.    The  ophthalmoscopic  symptoms  of 
glaucoma  ate  illustrated  in  Fig.  139. 

Causes  and  Pathology. — On  the  averse  ten 

n  en  uihI  four  in  men. 
Jews  are  particularly  liable  i>>  it.     Negroes  miner  froa 
bat  nir.lv.    The  liability  ia  hereditary  in  certain  famili*  -: 
and  ii  with  age  np  t<>  Beventv,  and  aftei 

declines      It  i^  mn'  before  the  age  of  lorty.     Still, 
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oral  cams  have  been  reported  ooeurring  before  tint  age  <>f 
twenty.    .\n  •  ban  in, iv  be  i  celled  by  grief,  mental 

shock,  worry,  i  xhanstion,  and  especially  by  dual 

the  pupil  with  a  mydriatic. 

Kxnniiiiiition   of  r   ul>-olut<    ^l:iiH'<mML 

the  clinical  history  of  die  disease,  and  the  influences  of 
treatment,  :ill  indicate  iliai  :i  verj  unportanl  factor  in 
causing  increased  tension  iu  die  eyeball,  is  blocking 
the  outflow  from  the  anterior  Bhamber.  Byes  blind  with 
this  disease  show  the  periphery  of  the  ins  pennanontiy 
adherent  t<i  the  posterior  surface  of  the  cornea,  die  lymph- 
ehanoels  being  entirely  closed.  This  condition  is  ilfua 
tratad  In  Fig;  1 11,  in  contrast  with  the  Dormal  condition 


Ancle  of  the  Ulterior  chiinife-r :  Kit:.  HO.  Iu  the  normal  eye :  fig.  111.  In  » 

b1»ii.'..  mill.  in.  1)1. 

shown  iii  Fig   14©.    The  action  of  mydriatii  illus- 

trates  the  influence  of  blocking  the  englc  of  die  anterior 
chamber.  The  dilatation  of  the  pupil  cansea  thickening 
nf  the  periphery  of  the  iris,  this  closing  for  the  time  the 
outflow   channels.    Cocain,  while  dHatinfl  the  pupil,  60 

oontraott  thebl ''  rent  thickening  of  the 

iris  periphery  ;  and  it  does  not  show  the  Ban*  t'-mlcncy 
to  produce  an  outbreak 

The  conditions  which  bring  about  secondary  glaucoma 
also  act  the  some  way.  Dislocation  or  swelling;  of  the 
leas  pushes  the  peripber)  of  the  iii-  forward.    Occle 

i  •  pupil,  causing  iris  boB  ne  thing. 

Bserin  (physostigmin)  by  contracting  the  pupil,  thins  the 

periphery  ol  the  iris  and  draws  it  awaj  from  th> mca, 

thus  reopening  the  outflow  chanm  I-. 

ley  Smith  has  shown  that  thepredispoflmginfltMDOS 


*¥i 


tiimmxr 


Ct-l 


■  nm  thr- riltMij  [ 
like  Oensmrtx  oc 
ht^iog  if  tW  aagie  'rf  the 
point-  oc*  flat  ma  Waria*  a 
a»l  tbrrriin  k-a»  space  bttmea  thr  k*a»  sod  thr  ciliary 
p Win— m  are  more  liable  lo  gUmonm  tihmrn—  tatty 
\*-  m<Mratr>l  <*  itii  ilniu— !■—.  gnat.  \*mUr  chVaM-,  and 
dtrtorbaoa*  of  circulation.  Eye— train  be*  bem  regarded 
•a  a  fat-tor. 

Dia«DO«ia.— 'fiaonMna   is  chaiartrnzrj  by  intra— ui 

inir>-»»  rilar  f»  n-i«n  ;  but  a  -Iisr*it  inert  a#c  canm*  be  reeog- 

rtainty ;  an-1  even  in  srlaao*na  of  long  rtand- 

tenakm  may  h.  the  time  be  normal.     The 

•I  attack?  or  relapses  is  vcrr  **tgRe> 

awl  capping  of  tli.  'li-k,  «itli  impairment  of  the  field  of 

■  ipil, 
oballnAii'--  of  tin-  interior  ebamlwr,  and  dilatation  of  the 
mrlfi  in-  al«o  intportma'  rrmpto 

U'li-ii    tin!   premonitory    «n .:.  .1"   plauroma   are 

|H>-»w  :Uile.  the    in- 

itiouof  horaat  uphthalmin  will  probably  mate 

il  puliation  and  -  of  inerean  a,  if 

imraini  nt     'I  Li-  is  ■  prop  r  iliajcnostic 
I   its  character  is  explains)  to  the  pa- 
nt obtain"]  tn  the  prompt  treatment  of 
ih»'  ilix'OM*,  if  tlni.  rendered  manif- 

(ill  bb   mistaken    for 

re  pain  being  referred  in  toe  brav  and 
than   to  tin-  iy.-.      Baefa  :ui  <rn>r  ran  always 
Iw  n'.  lag  toe  teiMian  of  the  ey< .  the 

of  vi  of  thi  pupil,  and  the  appearance  ol 

k. 

mi.  :i  with  pericorneal  rulnew 
confused  with  keraiitu  .-  hut  with  • 
n  in  al«a\>  raised,  and  tin-  pupil 
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Bomcwlmt  dilated  in  glaucoma,  while  in  keratitis  the  ten- 
sion would  be  normal  sod  toe  pupil  rather  oootraoted. 

Bometimea  glai du  baa  \«'cu  mistaken  for eryajpefaa    It 

lacks  the  tease  red  akin;  ami  erysipelas  does  Dot  preaeDl 
the  changes  of  the  Bveball  thai  mark  glaocomai  It 
sboidd  be  remembered  thai  scute  glaucoma  sometimes 
follows  "i"  complicates  Buna!  erysipelas. 

frjatt    rCSCmblce    :in  ■\:i<.rl  .uf  i..n   of  glaucoma  ill    pain, 

photophobia,  impaired   vision,  and  pericorneal  redn 
inn  iii  iritis  the  pupil  b  contracted  instead  of  dilated, 
and  often  bound  Sown  by  posterior  synechia).     Oj/dUia 

htill  more  closely  nwrmldrs  ^Iihk a,  lor,  in  >  >  ■  litis,  i!k> 

pupil  in  iy  be  widely  dinted  by  a  mydriatic,  and  alight 
increase  of  tensioi  oour.    The  existence  of  deposits 

mi  tin'  posterior  surface  of  the  cornea,  or  the  age  and  hie* 
i. .iv  hi  the  patient, or  the  integrity  or  the  Bold  of  vi 
may  decide  the  diagnosis.    In  doubtful  oases  it  will  be 
better  to  avoid  a  mydriatic  until  observation  of  tin-  i 
baa  settled  thi   diagnosis.    The  inflammatory  exacerba- 
tions of  glaucoma  are  general!}  accompanied  by  markedly 
high  tension.    Other  points  as  to  the  diagnoaisare  eon 
tidered  with  simple  glaucoma. 

Treatment. —  Hw  chief  remedy  for  glaucoma  i*  a  I: 
xridoetoimj  {, see  Chapter  XIXi.  This  is  ourativ<  in  the 
-■ii.-c  thai  in  most  cases  of  glaucoma  with  exacerbations 
the  Inoreaw  of  tension  is  permanently  ifl ii-\  .<l.  ;nnl 
fiirtluT  pain  ;iml  inflammatory  attacks  prevented.  Hut. 
the  eye  is  not  restored  to  its  original  condition;  hence, 
the  earlier  the  iridectomy  in  done,  the  better  the  result 

Sofcroto ""/  (Chapter  XIX)  and  radial  incision  of  the 

ciliary  body  are  also  done  to  relieve  glanooma.      They 

should  not  be  depended  upon  lor  ares  in  which  there  is  a 

noble  chano    of  saving    n  on  liy  iridect y. 

Stretching  the  nasal  branch  of  the  ophthalmic  division  of 
the  fifth  nerve  baa  been  practised  on  theoretical  grounds, 
lint  is  of  doubtful  value.  Jonnesco  and  Umous  have 
recently  urged  and  practiced  excision  of  the  cervical  sympa- 
thetic. In  uncrating,  on  one  <■><■,  it  i<  generally  well  to 
til  a  myotic  ii>  the  other,  since  t i •  < -  excitement  and 
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■hook  of  operation  - ethnes  provoki  u  outbreak  in  the 

and  i 
in mini  in  in-  or  suspected  guuoooui  the careful  cor 
notion  "i  errors  of  rafrection  may  be  beneficial,    After 
iridectomy  then  usually  n  tn.iin -  n  in-  ti.i.-iI  astigmatism 
ii  the  rule,  which  must  I"  oornoted  t->  give  the  i"  I 

virion. 

Illli arlier  >l;i».  -,   while    ( In-    |ni|iil     e.in.-ldl     l.i     con 

traoted  by  them,  the  instillation  of  the  myotics,  ceerin, 
fobysoatigmin,)  and  pUooupin  have  ■  marked  influence 
in  relieving  and  preventing  exaoerbstiona.  Thie  influence 
i-  i-nliano-ii  lis  combination  with  •■"< :iin,  which  tends  to 
lower  the  intm-ocular  ten-ion  m  well  ej  contract  the  iri.n. 
In  a  few  cases  the  uai  of  these  drum  bat  bo  a  followed 
by  mi  return  of  increased  tension.  Hut  thej  Bhould  lie 
rded  onlv  as  palliative.  In  moat  cases  the  myotic 
when  Deed  !»r  a  time  gradually  loses  its  l>eiienoial  in- 
floence  until  it  becomes  quite  powerless;  and  meanwhile 
neat  and  irremediable  damage  may  be  done  to  tiw  eye. 

Mydriatic-  (cvceiit  a-   indicated  on   page    140)  art-  to  be 
carefully  avoided  in  primary  glaucoma. 

Oan  Bhould  !»'  taken  In  avoid  imli-'-ii   n.  worry,  over- 

work.  In--  ni  Bleep, and  congestion  of  the  head  from  -toop- 
mg,  which  may  precipitate  an  attack.     The  use  of  natural 
DUD  ml  water-  and  other  means  of  increasing  elimination 
•i-nefirial.     Smietimea  an  attack  can  l>e  relieved  by  a 
hot  bath,  morpbin  internally,  sleep,  or  ■  moderate  cathar- 
sis.   Gentle  maaaage  of  tin   eyeball  through  the  el 
lids  tends  bo  reduce  the  tension.    When  sight  i*  gone  and 
pain  continues,  enucleation  of  the  eye  \t  the  only  thing 
srtain  h    rivt   reliei 
Prognosis. — Glaucoma  left  to  itself  causes' blindn 

and  usually  .ti.iI  pain  .   and  when  well-mar  rbs 

m  red,  then  it  little  prospect  of  farther  use- 
fulness of  tli"  eye  except  through  operative  treatment 
In  n  few  oases  moderate  attai  ki  of  glaucoma  ocot 

intervals  for  nvenl  veafS  In-fore  much  penuaneut  iinpair- 

iM.  ni  ■•!'  vision  or  other  damage  n  lulta. 

Early  iridectomy,  while  the  pupil  i>  -till  mobile,  the 
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oi  virion  not  rnuoh  contracted,  and  the  cupping  of 

■ . ' d)  1  *  -"in:!,  preserves  what 

light  remains,  and  maj  restore  what  baa  been  l<  -1  within 
a  lea  days.  In  .1  few  oases  the  repetition  of  iridectomy 
■  in--  win  11  ill.-  i'n-..i  operation  has  tailed  to  ,|"  0.  I fi— 
deotomy  done  late  in  the  diseast  i-  li — iure  to  1  lieek  it. 
When  the  li'-lil  of  vision  is  encroached  npon  to  near  the 
point  of  Axntton,  irideotonij  may  i><-  followi.l  in  !.••■  «f 

central  vision.    Or  tl Deration  maj  cause  temporary 

blindness  bj  blood  h-ft  in  the  anterior  oharabi  r,  oc  w  mor- 
rhagc  from  the  oneroid,     fa  a  G  s  onsen,  "i"  ration  i.->  f«l- 

1  in  1  i'i -v.  houn  or  days  by  a  violent  return  of  high 
■•■■.•it  pain  and  Inflammation,  (malignant  giauoama i, 
for  wMili  il >••  has  to  be  enucleated.    Glaucoma  usu- 
ally attaeks  both  eyes,  but  occasionally  1 1»«?  sea 1 

altogether  escapes. 

Simple  glaucoma  (ceronio  primary  glaucoma)  \t  a 
disease  in  many  respects  eBBenthuly  «li— tiit»-t  from  a 
coma  with  Bzaoerbaaona.    The  increase  of  tension  i-  at 
iir-t  slight,  and  very  gradual.     The  anterior  chamber  is 

menially  shallow,  the  pupil  ie  ool  dilated,  there  are 
mi  inila1111u.il. t\  Bjacerfaationa.  The  field  of  vision  may 
bo  greatly  contracted  beforr  <vntr.il  vi-imi  i-  notably  im- 
paired.   There  :c  no  cl hug,  and  no  marked  anesthesia 

of  tii<-  cornea  until  late  In  the  disease. 

Causes  and  Patholoary. — These  arc  probably  > 'ini- 
tially differ  hi  from  those  of  other  forma  of  glaucoma. 
There  b  little  evidence  of  obstruction  of  the  angle  of  the 
anterior  chamber,  although  there  may  be  closure  of  the 

lynipli-i  lianri'-ls  that  .connect  it  with  the  canal  ofSohleubn, 

Us   connective-tissue  hyperplasia.      In  some  cases,  high 
ion  auinot  bedsraoastnted  until  after  tin  dish  hasbe- 
comc  deeply  cupped,  or  the  eye  quite  blind.   In  a  foe  < 
otherwise  like  glaucoma,  no  positive  increase  of  tension 
1  in  be  detected  al  any  dme.    ret  il"  m  cases  differ  from 
simple  optic  atrophy  in  having  a  distinct  glaucoma-cup! 
li  i-  tiii-  form  of  glaucoma  that  ia  probably  most  eta 
Connected  with  gout,  rheumatism,  general  angioscli  1 
ami  chronic 
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Diagnosis. — The  patient  is  over  fifty  jrean  of  age,  ind 
both  eyes  ire  nsually  afieoted,  though  often  om  consider- 
ably earlier  or  man  than  the  other.  The  glaucoma-cup 
ami  narrowing  of  the  field  of  vision  are  always  present, 
iinl  tension  is  neually  increased.  Upon  these  Bympl 
and  iiii  absence  of  others  the  diag is  musl  rest    This 

is   tin-    fin-in   i >f  I'liiin-oma  iiin-t    likely  in   I..-   mistaken  I". 

eataraet. 

Prognosis  and  Treatment.  —  Sin  in  I.  glaucoma  runs  a 
ilinuiii  iiuirw,  usually  hi-tmii  ->  vm!  yean  befbn  blind- 
Dees  i-  complete ;  ami  often  it  a  do)  attended  by  seven' 
pain.  It  i-  also  lea  curable  by  iridectomy  than  giro- 
:t  witli  exacerbations,  and  sometimes  docs  badly  ■ 

thai   OpentiOH,      (  I tiriliot,  tlnnlnr.-,  ur-ri-  it  :i-  ill  ntlii-r 

forms  ill'  •_'l:iiii-niii;i,       Still,  iridectomy   limit'   early   offers 

tin-  Iii-.i  proepeot  of  permanent  arrest  of  the  p  o 

if  tin-  |»:*t  it-Hi  deoli •  i"  Iii'.''  :m  iridci  tomy  done,  the 

regular  instillation  of  cMrin  (phyaoetigmin)  seems,  some* 
times,  to  delay  tin-  loss  of  vision.  The  internal  use  of 
alteratives  ami  strychnin  may  be  of  benefit.     Excision 

■  if  tli.  -n|.i  i-ior  ganglia  of  the  cervical  aympathetie  it  a 
justifiable  but  nnoartain  experiment. 

Secondary  glaucoma  includes  all  cases  in  which 
increased    intr.i-iH'iilar   tension    arises    m   consequence   of 

other  serious  lesions  of  the  eya. 

Hemorrhagic  Glaucoma.  —  In  a  few  rases,  after 
nnmcrons  retinal  hemorrhages,  u'lain-oma  -iiju  rvctics. 
Often  several    iinnillis   elapse  between    tin-   :i].jn   i r.in-  i    of 

the  first  hemorrhage  ami  tin'  rise  of  intra-ooular  tension. 
After  the  glaucoma   eta  hi,  die  oouim  and  symptoms  art 

eswntiulK   those  of  an  aciiti    ;lancom«    villi  exacerbations. 

flu-  (in.  viiy  bad.    Vision  i-  impaired  to  start 

with,    iridectomy  usually  tail- t"  check  the  oonrse  of  il"' 

■  li-i-a-e.  ami  eserin  i-  eoniiwiily  iii.-lleetive.      A  large  |in>- 

|Hirti'in  "f  rasas  an  only  relieved  of  pain  by  enucleation. 
The  second  eyi  mostly  escapes,  bnl  often  tie  patient  dial 
in  a  few  yeai  sbral  hemorrhage  or  other  vascular 

.  1  i -.-:i -<-.     Still.  Iridectomy  may  save   th.    .  ;. ,  .  and,  if  the 

patient  so  dosin  -■,  should  '"■  trli  &       i  forlorn  b 
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Poet-iritic Glaucoma.— 'li n  effect  of annular synechia, 
exclusion  ni'  the  popil)  in  damming  book  i In  fluid  which 

•  1 I<l  iiorinallv   |.  ml    through    tin-  ] •■! 1 1 i I ,  c:iii.-iii'_' 

ballooning  of  the  iris,  and  thus,  obstruction  of  the  anterior 
ebunber/bfl  nlreadj  been  explained  (page  828).    In  other 

.  iritil     iiillaiiimmicii    -. < ■  ■  - r •  i .--  !<■  extern  1  U)  UU  SOglc  <>•' 

the  interior  ohombi  r,  -i t «•  l  bj  raoabricia]  contraction  '>> 

i  iu  closure.     Eyce  that  have  suffered  from  chronic 

syphilitic  inflammation  of  the  uveal  tract  are  liable  thua 

In  devolop   glaucoma. 

For  exclusion  oftJie  pupil,  a  moderate  iridectomj  done 
early  and  so  situated  as  !■>  give  the  beat  optical  effect, 

may  |>i<\  ■  nt  I'urthci  ininchk  I'.      For  cases  in  which  glau- 

ooma  follows  iritis  without  exclnsion  of  the  pupil,  the 
regular  glaucoma  iridectomy  should  be  done,  great  care 
being  taken  in  i <  in- 1 ■. . -  a  large  part  of*  the  cilian  border 
of  the  iris.  In  post-iritic  gtaaeomi,  tnydriatux  may 
ometimee  be  used  without  danger^and  with  advantage. 
When  the  iris  ia  extensively  bound  to  the  lens-capsule  by 
adhesions,  there  ia  little  danger  of  mydriatics' doing  serious 
harm  in  the  glaucomatous  aye. 

Glaucoma  with  Intra-ocular  Growths. — Sarcoma  of 
the  choroid  and  glioma  of  the  retina,  al  ^  certain  stage  of 
their  growth,  cause  increased  tension  with  ili<'  general 
symptoms  of  acute  glaucoma  with  exacerbations.  The 
pain  and  obvious  inflammation  of  this  stage,  with  lo 
eight,  which  rapidly  beoomi-w  complete,  ami  the  |iio.*iicet 
of  do  other  relief,  often  induce  the  patient  in  submit  to 
il.'  oolj  effioienl  treatment,  the  removal  of  the  eye. 

Glaucoma  Following  Traumatiam. —  [njunee  cans- 
ing  dislocation  or  much  swelling  of  the  crystalline  lens 
are  general!}  followed  by  glaucoma;  even  where  no  dis- 
turbance of  the  I'll-  has  been  noticed,  glaucoma  baa 
sometimes  followed.  Dislocation  of  the  lens  ini"  the 
anterior  chamber  is  usually  followed  by  a  prompt  rise  of 
intra-orular  pressure.  Swelling  of  the  lens,  always  ac- 
companied by  opacity,  or  complete  luxation,  or  decided 
loosening  of  the  lens  from  its  normal  attachments,  should 
be  met  by   its  prompt  removal.     Slighter  displacements 
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I  bj  rest  with  instillation  of  pin  in,or 

n  mydrlatio,  or  l»  g  glaucoma  iridecton 

Glaucoma  from  adherent  leukoma  arise.-    when  the 
leukoma  tends  to  extend  and  to  drag  the  iru  into  closer 

itactwithtl mas,  ind  become  a  staphyloma.     Ths 

i.ii  i  .11  .|.«    not  usually  ml  very  bigb,  because  the  ataphy* 
yielda  before  it.    The  treatment  is  thai  given  for 
anterior  staph)  loma. 

Buphthalmoe  i 'm/ii'i  ./ '  chiltU •') 

iIi'|mmiiI-  i  n  i  [•onireiiital  failure  "I  the  angle  <>i  thi 
Icrior  chamber  to  open  as  it  <I."  -  in  tin  course  of  uormal 

tleveloj ni       I'll.-  causes  htereiiseil  tension,  which,   in 

the  devel  •.  leada  to  gradual  di  tenti fall  ita 

coats.     The  appearanee  thus  caused  is  illustrated  in  Fijj. 
It-.    'I'll  ippeare  large  and  prominent^  Ui ■ 


i 


no.  It:     IUi,.liili»lmo».    fFrorao;  Mimoa.) 

enlafgod  I  obua,  see  page  310),  and  the  sclera  bluiah 
"'  of  il    thinning.    The  lene  n  m         mall  and 

becomes  loose!)  attached.    'I'll.-  optic  disk  becomes  deeply 

euppad  nnl  sight  gradually  deteriorates.  The  refraction 
opii .  ilthougli  rri  al  Battel  rasa, 

lack  oi  development  <>t'  the  li 

metropic  or  even  hyperopia       \    few  cases  of  my 
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starting  in  early  childhood,  end  continuing  Jowly  |>n>- 
but  without  too  :»1  ><> v  a  in  t  In*  natt  rioi 

ucnl  nf  the  cy<l>nll,    uv  pi-i-ltul-ly  <>f  -imilur  •li:u-.ifl<T. 

[ndectomy  or  BoJerotonrj  ddui    omeehaneeoJ  cheeking 

ill*!   lli.-nW. 


DIMINISHED  TENSION  OF  THE   EYEBALL. 

A  perforating  wound  •>*'  t li<    ivi-Ualt  allowing  ih«-  ; 
pe  of  the  anneoua,  or  of  the  Quid  of  (he  vita 

humor,  at    imiv   l>ringn   the   intra-ocular   teoaion  down  to 

where  it  remaine  until  the  wound  baa  beoomo suffi- 
ciently closed  bo  prevent  Further  outflow.    Then,  with  the 

process  i.f  healing,  the   intra  ocular   |trr«suiv   slowly  lien 

with  the  i<  datum  pom  i  of  the  scar  until  it  reachee  nor- 

inal.      ( Wiirnl  fmluln   will    continue   the   low    tension    in- 

dofinitely  ;  and  ■  t,  due  to  inclusion  01  the 

iris  in   the  corneal  or  scleral  w 1  and  ii    imperfect 

closure,  with  drainage  of  intra-ocular  fluid  beneath   c li«- 
conjunctiva,  may  •  p  down  the  tension.    A  marked 

fall  of  tension  may  be  produced  in  the  normal  eye  by 
external  pressure,  as  from  ■  tight  bandage. 

Some  case*  of  injury  to  the  eye  or  neighboring  'wri* 
presenl  prolonged  reduction  of  intra-ooulartanatooj  some- 
linns  lasting  for  weeks,  without  ani  abnormal  opening 

lor  tl scape  of  fluid.    This  maj  be  due  to  s  nervous 

mechanism    for   regulating  intra-ocular  \t  n  A    in 

action  by  injury  or  disease  within  the  eye.  tridocyclitia 
i  ;i|it  to  be  attended  with  lowered  tension  of  the  globe; 
and  when  the  disease  terminan  -  mdhvorablj  the  soften- 
ing is  permanent.  Oooain  onuses  a  marked  do 
mtra-ocular  tension,  possibly  hi  mere  contraction  of 
mtra-ocular  bjood-vessels.  possiblj  by  influence  on  a 
regulating  mechanism.  Lowered  tension  hi  osuallj  an 
cm&voraole  sign,  yet  thi  re  may  iw  restoration  to  normal  j 
au.l  even  the  prolonged  low  tension  does  not  reader  im- 
possible the  restoration  of  useful  vision. 

Ophthalmomalacia  is  a  rareoonditi  ^characterised 
by  pain,  deep  injection,  photophobia,  and  diminished  ten- 
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aion  of  the  eye,  coming  on  without  known  cause,  tod 

after  several  hours  nr  days  •  n<  1 1 1 r •  111  ri'Ciivi  ry.      Such  -in 

attack  may  reour.     It  goould  1m-  nut  by  rest  and  pro 

tiun  ..t  the  <"."•.-,  iln  use  of  a  weak  solution  of  physoetig- 
inin,  ud    fur  sewn-   mill.  li«>t  applications.     Tonics,  and 

attention  t-i  general  hygiene  are  indicated. 


CHAPTEB    XVI. 

DISEASES  OF   THE    I. IDS,    LACRIMAL    APPARATUS, 
OEBH    and  ORBITAL  WALLS. 

Anomalies  of  the  Mda.— CryptopA/Aa/mos  is   the 

name  given  t"  thai  rare  dition  in  which  the  tmper- 

(betl/ aavelopad  eyeball  i-  covered  by  ordinary  akin,  the 
ipeoial  structures  of  die  tide  and  die  conjunctiva  l» 
absent.     AUf/thtiri'i   is  a  partial  or  total  absence  •  •!'  the 
li'l-  trhiofa  leaves  the  rudiment  all  and  conjunc- 

tival lao  exposed.     Cblobcma  <•/  the  liil  (cleft  1  ■  *  I  >  is  u  tri- 

Jar  'l.'lrri.  I'limmoulr  "!'  1 1 ««-  upper  1  i-  1.  which  it 
gestive  of  hare-lip.     It  may  be  associated  with  dermoids 
of  the  I  i  mi  •ii.-.  or  una  1 1  bin  of  separate  cartilage,  epdamrets; 

•  •r  through  it  tlif  skin  may  i»-  ■  coutin is  covering  of  the 

eyeball.    Other  deformities,  inch  ae  symblepharon  <»r 
<li-inlii;i-i-.  may  be  congenital. 

INFLAMMATION  OF  THE  LIDS. 

Blepharitis  is  a  term  applicable  to  anj  inflammation 
■i    the  tid.     Most  of  these  arc  considered  niidei 
of  i !i<  conjunctiva,  ••)'  the  skin,  of  the  lashes,  etc.     Hero 
are  given  a  few  not  readily  classified. 

Blastomycosis   is  a  chronia  purulent  inflammation 
ilm-  to  a  rangus,  the  spon  -  of  which  gain  entrance  t"  il 
tissues  through  injury.     The  surface  involved  it  covered 
with  cruets,  under  which  are  minute  abaci  --•■-.  from  which 
ro-iiurnl.iii    d  may    be    squeezed    out     It 

gradually  extendi  l>y  a   -it'i   elevated    edge.     Il    muses 
great  deformity  <>f  too  li-1-.    The  treatmenl  inclodes  use 
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the  X-ray  locally,  and  the  internal  admiuiatrati* I 

pota --iimi  iouid  hi  [argi  do 
Marginal  Blepharitis  i  Blephm  .  Bit  pita 

mia  T'lr.-i,  Tvnta   !'■■■  ■•.  i  to.  •  .     nedni  • 

Of    tlif    licl-ni;ir:.:ii-.    with  I  :•  m    of     1 1.< 

sebac a  glands  with  i  ■■  1 1  ion,  scalincs 

the  lid-margins,  sometimes  with  erosts  covering  oxooria- 
tions  or  distinct  ulcers,  and  disease  of  the  hair-follicles 
with  alteration  of  the  lashes,  is  a  oommon  Dlinicg 

Tl onditioo  ie  essentially  ohronio.    Bometimet  there  ia 

only  recurring;  redness  ami  swelling  with  -li.L'lit  seal  net 
more  often  the  condition  i-  constantly  present,  growing 
from  time  to  time  better,  and  again  worse.  [I  maj  last 
for  year-,  causing  entire  loss  of  the  lashes, and  permanent 
thiclccning  and  rounding  of  the  lid-border,  with  slight 
and  inflammation  of  die  exposed  conjunctiva 
{lippilud 

Tin-  disease  begins  in  childhood,  usually  in  the  scro- 
fulous and  poorly  oared  for.     Ii  isclosel)  associated  with 

a  alight  chronu njnnctival  irritation  or  inflammation, 

depend  on  nasal  disease      Eye-strain  Eaai >- 

non  cause.     Thi edition  gets  worse  from  use  of  the 

ayes,  or  exposure  to  wind  or  -lust. 

Treatment. — Error*  of  refraction  should  be  carefully 
corrected.      Conjunctivitis,  or   lacrimal  or  nasal  di 
must  bavc  appropriate  treatment ;  sod  the  general  health 
Bind  hygienic  surroundings  muni  be  looked  after.    Locally 
the  scabs  and  the  hould  be  softened  bv  prolon 

soaking  in  weak  soap-suds,  or  solution  of  sodium  bicar- 
bonate,   and    thoroughly    IVinovi-.l,        A  llllll    ;HV 

loose  or  which  show  inflamed  fbllicl"  -  should  be  removed. 
Excoriations  an.liilr.Ts  may  be  touched  with  silver  nitrate 
either  the  solid  stick  or  a  10  per  cent,  solution.    A 
ointment  of  >x\  I  of  met  mid   be  well 

robbed  into  the  lid-margin,  or  an  ointment  containing 
milk  of  sulphur,  or  resorcin,  ma*  be  mod;  <>r  tin-    i 
lid-margin   maj   be   rubbed   di 
dipped  in  I  per  cent,  solution  of  fonnaldehyd.    The  latter 
will  cause  intense  irritation  if  it  comes  In  contact  with  the 

» 
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conjunctiva,     The  eh  insinp  und  anointing    of  the   li<l- 
;ii-  should  '"■  repeated  al  bed-tirox  .  tod   the  treat- 
ment of  the  ■  •< •! i j nr i<-i i ■  '  np,often  for  many  wei 

Stye  (hard  mall  furuncle  situated  near  the 

lid-margin,  nod  often  pointing  around  one  of  the  lashes. 
It  begins  with  a  small  red  and  painful  swelling  at  the 
edge  of  the  lid,  and  £»»■-  <>n  i<>  -rippiimtitm  in  about  three 

At  it-  beighl   ii  sometimes  causes  ■  gei 
swelling  oi  the  lids  that  may  parti)  conceal  the  original 
11 ;  Imt  which  quloklj  disappears  when  the  stye  opens, 
Two  or  more  styes  may  occur  at  the  same  time,  ami  tl 
aryaptto  baa  Boooeasion  of  them.    They  are  cao 
by  a  pxeoisposina  oondHioo  ol  general  health,  with  eye* 
strain,  and  [ocal  infection  "f  glands  or  hair-follicles  from 
conjunctivitis,  exposure  t<>  dnst,  etc. 

Treatment. — The  individnal    stye  may  som< 
aborted   by   local   applications  of   cold.     Generally   ita 
course  in  hastened  and  n  odered  mora  I  by  Ixith- 

ing  with  very  hot  water.  It  should  be  opened  when  sup- 
puration lii-  occurred  by  an  incision  made  with  a  cataract- 
Knife  parallel  to  the  lid-margin.  To  prevent  farther 
recurrence-.   Bye-strain   should    be    removed    by   proper 

ea  and  regulation  of  eye-work.      Conjuuctivrtji 
other  local  disease  Bhonld  l»-  properly  treated.    Internally 
■  laxative  should  be  riven  with  tonics,  especially 
Po  i--imn  bHartrate  taken  internally  seems  to  desi  r\ 
poj)ulnr  reputation  as  a  preventive  of  bi 

Abscess   may  occur  in   any   part   of  the    lids.      It    is 
commonly  due  to  injury  or  orbital  disease.     It  should  be 

01 1   early,  and    the   cavity   cleansed    with   hydro 

dioxitl. 

Tarsitis,  b  turn  of  the  cartilage  of  the  lii 

illy  due  to  syphilis  and  yields  t"  anttsyphilitio  ti 

n.i  nt.     It  is  marked  by  thickening  and  t*  ucl  il>< 

cartilage  over  which  the  skin  moves  freely.     It  may  also 

tted  with  marginal  bl<  |  or  with  l 

when  the  treatment  approprial  those  affections 

indicated. 
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DISEASES  OF  THE  SKIN  OF  THE  LIDS. 

'I'll.-  -Lin  ill'  llh.'   lidfi  i-  -nl'i'vl   In  in' •  - 1  hI'iIm    -kin  <li  — 

rvthenutf  herpea,*xiA  the  i  ta/nth 
Th.'si-,  with  teprottj  and  a  rtain  ran  hj  pertrophies  of  the 

Lin,  lie  il  not    In    ili-i  n--.il   inn.       Willi  in  i-, 

ii    i-.'  ncceoon  ry  to   mention    onl)    the  peculiarities  they 
present  when  occurring  in  tlii-  situation 

Eczema  >•  caused  l>\  keeping  the  eye  bandaged,  by 
overflow  of  tears  in  conjunctival  nr  «■« >i n< . .  1  ■!! -< :i.-«-  with 
Lacrimation  j  or  ii  may  occur  quite  apart  from 
ocular  diseasi .    It  dm  Bted  bj  careful  cleaoaing 

with  wann  water  and  n  non-irritating  nap,  or  boras  wlu- 
limi.  and  then  dusting  with  a  mixture  of  equal  parb 
ox  id  of  nnOj  lyoopodium  and  starch  hi  impalpable 
powder;  or  if  the  surface  l»'  quiti  < 1 1- v- .  cine  ointment 
may  be  applied  dailv,  taking  care  to  remove  the  old 
thoroughly  lifiinv  ■.,  fresh  application.  I u  chronic  cases 
nihil-  recognised  treatment  rot  eczema  may  be  reqo 

Fissures  of  the  external  canthus  (rhagad-<:  arise 
under  the  conditions  which  cause  eczema  ;  especially  if 
there  is  tight  closure  of  the  lids,  unci  wrinkling  of  the 
»kin  near  the  canthus  on  account  of    photo  On 

stretching  the   folds  apart.   <m<-   or   more   elongated   raw 

surfaces  appear.    The  condition  aggravates  s  tendency  to 
blepharospasm.   The  raw  surfaces  should  I"-  touched  with 
silver  nitrate,  either  in  stick  or  strong  solution,    [i 
obstinate  oaae  it  may  be  worth  while  to  '1"  eanthotomy. 

Toxic  dermatitis  (Ithu*  J 
nata,  and  Drug  i  . — The  poison  oak,  and  i" 

■  capable  of  causing  a  violent  mnammation  of  the 

-kin,  in  Certain  susceptible  |Hi-ons,  even   withoul   adiial 
contact.     They  an:-  most   virulent  in  the  Spline  ami  early 

summer.    Tin  lesions  an  not  confined  to  the  lids,  bnl  the 
swelling  then-  may  be  to  great  at       completely 
them.      There  is  inn  a*    itching  and  burning,  and  the 
-kin  may  be  dotted  with  small  papules  or  ••  The 

treatment  includes  careful  protection  of  the  surface,  with 

soothing  lotions. 
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\    (■■■:    |i.ili'iils  ill    wltORI  tltC    niv.lii  li 

liviii-  maj  also  Buffer  IVom  violent  dermatitis,  with  heat, 
great  and  swelling,  especially  of  the  li'l-.     The 

quickly  im|  iwal  of  the  drug. 

In  toxic  dermatiti  iportanl  point  it  to  recognize  the 

cause,  usually  1 1 1 1 ■  ■ . 1 1 ■_' 1 1  iih-  history  of  the  ca 

Erysipelas  usuallj  atl  u  l.    the  li'l-  by  exteaaion  6 
other  parts  of  the  See.     It  ling,  die 

surface  being  red  and  tense.     It  i-  distinguished 
othci    liseo  ■    of  the  Ikls,  by  the  general  symptoms  of  ill- 
Win  ii  attended  by  deep  suppuration  It  may  a 

'■  i •  1 1 - »■  i 1 1- -  —  throu  •■!  optic  neuritis,  "r 
atrophy   from    pressure,   or    thrombosis    ol    the    retina] 

i in  i.     The  treatment  i- tli.it  oferyaipehu 

;  with  hot  Ibmenl  itions,  and  early  free  End 
if  than  !"•  orbital  oollulit 

Herpes  zoster  fooi  in  the  region  of  tin 

'ophthalmic  branch  of  the  fifth  nerve  i*  o  I  import- 

b  strong  ti  mil-Hi".-  !■>  involve  the  ec- 
and  iri>,  especially  when  vesicles  form  on  the  ii  Ic  ■  I   the 
noso.     It  la sometimes mistaken  Jtonld 

be  castlj  n jrnited  by  the  distribution  of  the  oruption 

limited  to  thai  of  the  nerve,  and  always  limited  sharply 
at   the  median  line.      The  characteristic   neuralgic  and 

ting  pain   may  begin  before  the  eruption,  and 
l;i-i  fur  months  afterward.     Motor  nen      ■  i  tlic  n 

The  eruption  begins  with  groups  of 
bright  red  spots  on  which  vesicles  form  in  a  dai 
which  later  dry  up.    They  maj   leave  pcrmaticj 
which,  rear   Ii  ,( r,  bj  their  distribution,  furnish  suffl 
basi 

'1*1.  ill  in  ilii-i.-il  with  an  emollient  poa 

and  carefully  protected  rapture.     Opium  or  oo 

iiiil  in  is  in-  given  iotemallj  b  pain, :""'  ''  ; 

nenie  m  employed  to  build  no  t i i <• 

gem-iil    hi  il'h. 

Mollnsi'iini  f«/f)  is  :i 

rounded  dingy  white  or  red  tui  in  a  wlm- 

-  gland,  i  -  ■■'.•    large  as  a  pea,  with  a  <l;irk 
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central  opening,  Prom  which  vim.  ohccsj  contents  can  be 
squeezed  out;    These  tumors  may  occur  In  gn  it  ouni 

ill  over  tin-  body.  'I'll.-  disease  occurs  in  marki  I 
i-ii'lcmii  -  :in<l  i>  piMimMv  niiiLiyinu-.  The  treatment 
consists  in  excising  each  Individual  tumor. 

Wnrts  ind  horn-like  growths  of  epithelium  occur 
in  tin   lids;  the  latter  sometimes  attaining  the  length  of 

Imlf  :iu  iiu'li  •  i-  rt\     Thi-y  BUOnld   be  excised. 

XaathHftWna  (xanthoma,  vililigoitlta  on  the 

-kin  ni'  the  li'l-  after  middle  lit< .  as  slight!}  elevated,  Bat, 
rcllowish  patches,  compared  to  the  nppcamnci 
leather,  symmetrically  placed  on  thi 
and  slowly  increasing  in  area  until  thi 
_■  -- ■  1 1 ■  ■ :  partof  the  lias.    The  affected  skin i  uibeexi 
in  uviiiii  tin-  (ii.-ii-iii'iniiii,  kin  the  patch  nut)  recur.    It 
i-  harmful  in  no  other  way. 

Milium  is  a  minute,  white,  rounded  elevation  of  the 
surface  due  to  a  sebaceous  oyat.     Ii-  removal  (foe  coh- 

metic  res -  only)  may  bi    effected  by  dining  out  the 

with  :i  needle, or  puncturing  it  and  b lung  it  with  a 

caustic  :  or  by  eleotrolj 

Spontaneous  gangrene  of  th  the  lids  is  a 

rare  disease.     It  may  recur,  and  may  prove  fatal. 

SjTjhilis. — Theprimar;  mi  a\ the  lids, 

infection  being  earned  then  by  tin  tongue  or  fin 
It  occurs  :i-  :i  rounded  nleei  with  an  i  rtremely  hard  base, 
running  a  aloa  course  with  very  little  pain  fi»r  the  i  itent 
ofthe  lesion,  with  swelling  and  induration  of  the  preauricu- 
lar i_'l:nnls.  Tiir  11  ]■  -•■  r  should  be  kepi  clean,  and  •  mn 
a-  the  diagnosis  a  oonfinned,  anti-syphilitic  treatment 
must  be  instituted. 

The  various  eruptions  of  secondary  and   hereditary 

Ii-  may  appeal  on  the  lids.     I  leoasionally  on 

one  to  the  breaking  down  of  a  gumma  is  met  with  after 

other  manifestations  of  the  diseaso  have  pass  It 

is  liable  (■•  be  mistaken  for  lupus  or  rodent  nicer.     Win  n 

over  such  on  origin  for  tl o  is  possible  anti-syphilitic 

treatment  should  I"  thorooghl)  tried.    The  influence  "i' 
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svpin  ,  ,itiK  fag  been  noted      i<   nay  also 

.    falling  oi  the  eysbnra  -  or  lathi 


DISEASE  OF  THE  LASHES  AND  EYEBROWS. 

The  bain  here  ■■■-  nuy  be<  •  >n  i   ■!■  i 

or  fall  spontaneously  (alo- 

i\i  in    Irequentl)    U  e  lashes  arc  n  nd<  red  un- 
i.  althy,  ili  torted  ordi  by  inflammation  of  the  lid 

invoh  ing  tb<  if  roots. 

Pediculosis   (Phthirituit  '  Thi    pedioulna 

pabis  or  crab  louse  Is  sometimce  found  on  th<    oycui 
The  nii-.  i  s .••.  roue  pe  ir-shaped  j  i  llowish 

lx«li<w  1  miii.  <>r  ten  in  length,  each  glued  fast  to  ■  Inir. 

'I'd.'  adult  louse  i-  I  oi  2  i,  long,  Hat,  o\  d,  way  In 

Mid  1;.  ing  i do  i  to  the  skin  is  much  more  difncalf  to 
i  In  j  arc  quickl)  killed  by  careful  cleansing  of  ilir 
part,  and  rubbing  in  the  ointment  of  oxid  of  mercury  1 
to  60  or  -  r  i .  .i  ■ 

Trichiasis;  Distichiasis.— I)i.-i>lu<'.  im  m  nfthei 
lashes  becomes  of  practical  in  when  it   is 

that  they  come  in  contact  with  the  cornea  or  conjunctiva, 
and  so  beoonw  :>  Bouree  "i"  irritation.  DitUichiaaii 
strictly  the  condition  in  which  an  extra  row  of  li 
tin  inner  lid-margin,  turn  toward  the  eye  while  all  the 
lashes  are  normally  directed.  Trichiasis  is  a  con- 
dition in  which  the  lashes  are  wrongly  directed  against 
the  eve,  bid  then  is  no  inversion  of  the  lid-margin. 
Practically  the  two  h  same  significance,  and  in 

most  caso  trichiasis  is  essentially  :\  commencing  entro- 
pion. 

Symptoms. — In    young   children    the   lashes   of 
lowei    lid  turned  in  against  tin-  eyeball. 

•  from  tlii-  it  la  more  ofl  the  upper 

lid  thiit  <ir<'  misplaced.     The  rubbing  of  the  hair  igatnsl 
'in-  cornea  "r  conjunctiva  motion, 

burning  and  I  ig  of  :i  foreign  body  in  the  eye;  or 

it  nun  . -Mi-i  opacity  or  vascularity  of  the o  con- 

junctivitis with  purulent  discharge.     *1"  1  >  •    cflbrts  to 
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relief  by  forcible  olworc  of  the  i  j  nab  matters 

wono  by  turning'  in  additional  oilim.     After  rei ral  of 

the  offending  bain  the  eye  Is  better  nntil  they  grow  again, 
when  the  symptoms  arc  renewed. 

Diagnosis. —  [ngrowing  bain  Bbould  be  bl fhl  of  in 

any  case  Ofohroriic   or   tvrurriiiy   i   nijimctivnl    irritn 

a  careful  searoh  made  for  diem.    Often  the]   are 
small,  ami  oft  light  oolor.  Hid   verj   difficult   to  Boe. 

They  are  beet  discovered  by  oblique  illuiuiimti uml 

with  the  binocular  magnifier. 

Treatment. —  If  few,  t  1m  patient  DM]  prefer  I"  simply 
have  the  displaced  lashes  polled  out,  u  often  m  the)  get 
long  enough  t..  make  trouble,  or  they  may  be  permanently 
removed  by  electrolysis.  When  the  nnmbor  of  dixplaood 
lashes  is  large  bouk'  ■■>■■'"  ■•]>•  mtum  :i>-  is  recommended 
fur  entropion  should  I"-  done. 

DISTORTIONS,  DISPLACEMENTS.  AND    ADHRSIONS   OF 
THE  LIDS. 

Entropion,  inversion  <>f  the  lid-margin,  may  !»'  pro- 
duced by  spasmodic  eontraotion  of  tlie  orbicularis  muscle, 
tpamuxli  n.    This  is  fevered  by  redundancy  of  the 

skin  in  ohildh I,  i»r  swelling  of  tl»-  lids  after  injury,  or 

operation  about  1 1 1«-  eye;  by  relaxation  of  the  .-< k i 1 1  in  <>lil 
bj  toss  of  support  of  the  lids  by  the  eyeball  as 
from  phthisis  bnlbi,  atrophy  of  the  orbital  fet,  or  enti 
tii. ii.  It  tn.is  be  brought  about  by  any  cause  of  ocular  irrita 
tiim  ;  it  often  arises  while  an  eye  is  bandaged ;  and,  once 
started,  tends  to  increase  the  ii  ntation  and  so  to  perpetuate 
itself. 

Entropion  is  also  associated  with  cicatricial  changes  in 
the  lids,  and   with  shrinking  of  the  conjunctiva   from 
chronic  disease,    especially    trachoma.    This    is    called 
'itririiil  enhvpion.     Ii   is  usually  increased 
by  orbicular  spasm.    To  <  th<    presence  and  ex- 

tent of  an  entropion  Ui  earofully  inspect  d 

without  touching  them.     ESven  :•  light  touoh  on  the  lids 
be  sufficient  to  draw  the  lashes  away  from  the  bto« 
ball. 


norioN 


Treatment. — Spasmodic  entropion  may  I"  relieved  by 
n  mova]  of  the  excitinj  .  or  by  keeping  tin    la 

led  for  a  time  by  a  strip  of  plaster,  orny  painting 
the  carefully  dried  skin  •« •.  it  I ■  collodion,  coal  after 
m  by  keepin  •  ■  fold  of  Bkin  pinched  up  with  forceps.  If 
the  above  measures  [ail,  -nun-  operation  must  be  |»t- 
led.  In  children  canthotomy  may  be  practiced,  In 
nthei  one  of  1 1 « .  -  operations  described  in  Chapter 

XIX   in  iv    b  od   i"  for  the  upper  lid.     For  the 

lower  lid,  caustic  potash  may  I"-  applied  along  a  line 
parallel  with  the  lid-margin,  and  -1  mm.  from  it  to  pro- 
duce aversion  by  the  eschar  ii  cans  -. 

Ectropion. —  V     i  u<  n  oi  Ac  lid  so  that  th<  conj ■■- 

tival  -mi                posed,  may  result  from  swelling  of  the 
inctivo  (                        ).     The  effect  is  increased  by 
exophthalmos,     paam  of  tl rbicularis  muscle,  and  ob- 
struction of  the  conjunctival  \i  ins,  o  that  wlien  restored 
Hi    li.l  promptly  turns  out  again,  weakness  or  paralysis 
of  the  orbicularis  muscle  allows  the  lower  lid  to  rail  away 
the  eyeball  and  the  conjunctiva  to  become  expo  i  I 
(ronton), 
ectropion,  or  dragging  away  of  the  lid-margin 
from  its  norm             on  by  cicatricial  contraction,  «xm 
after  burns,  absei             ughing,  or  wounds  of  the  lids  and 
hboring  parti*.   Tlic  expoe  d  conjunctiva  becomes  con- 
gested  or  bypcrtrophied  ;  and  the  secretionR,  ^^  I  r  1  >  the  ; 
mi  longer                     ugii  the  everted  punctum,  dry  upon 
the  exposed  conjunctiva  and  the  neighboring  skin,  and 
tend  i"  agg  ra\  ute  llic  Iruul 

Treatment.  —The  removal  of  the  cause  may  be  suffi- 
cient in  acute  ectropion,  or  incision,  or  excision  of  a  j«rt- 

of  tl verted  conjunctiva  may    be   needed.     Rural; 

ii  requires  no  treatment,  or  the  lacrimal  |w*- 
i  may  require  attention.    Or  it  does  organic 

ipion,  require  an  operation  which  musl  he  sjiecially 

planned  to  meet  tl"   nec«ls  of  tl luw  (sec  Chapter  X  I  X  i. 

I^agophthalmos  i  /  ihility 

ii   in  severe  organic  eel  r>  p 
j  bi  due  I-  xuigeniti  phy- 
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iimi.i,  in   paralysis  of  the  seventh  (facial)  nerve.     It 

ina\      l.e     :i-.-.>-i;il.'i|     with    oculomotor     JBlUv     when     ntll<T 

parta  hi'  tin-  liii  i  ii  nerv cape.    The  puneta  not  being 

properly  applied  to  (In-  eyeball,  epiphora  results.  Strong 
effort  to  close  tin  eyi  cause*  do  rankling  in  the  effected 
lids.  I'm  causes  the  eye  t"  roll  upward.    The  taming  up 

ill"  tin-  cornea  usually  secure.-  it  siirticieiit  protection  in  Iss* 
ophtbalniOK  to  prevent   it.-   destruction,  out   it   way  Miller 

from  exposure. 
Blepharospasm. — Annoying  twitching  of  the   lids, 

often  BO  slight  us  to  be  unnoticed  except  by  the  psit it  nt.  is 

j»  .Hviiipioin  ihai  i:  iVoin  tli<!  iaeUlmtioaot' pli\.-i.-- 

tigmin,  conjunctival  irritation,  eyestrain,  or  lack  oH  nerve 
tone,  U  from  loss  of  sleep.  It  is  of  '.■  •-  ini|>ortanre  tlmn 
i  Im  patient  often  thinke  it,  and  i-  commonly  relieved  by 
oval  "I' ill"  eaone;  l»m  in  aorae  jKitienta  i»  a]it  to 
re  ur, 
Spasmodic  contraction  of  the  lids,  usually  with  those 

of  other  muscles  of  the  fare  or  movements  of  the  In  ad. 
are  seen  in  chorea.  Excessive  winking  is  lean  as  a  kind 
of  habit-chores.     It  is  mostly,  at  least  in  the  beginning, 

.-i-.-iM'iaird  with  i -v.  -train,  or  local  irritation.  Spasmodic 
closure  of  the  lids  follows  the  cut  ranee  of  an  irritant  into 
the  eye,  or  attends  corneal  disease,  or  fissure  of  the  skin 
near  the  outer  canthus.  In  ran' eases,  it  is  a  reflex  of 
irritation  in  the  nose  or  about  the  teeth.  Such  cases  arc 
commonly  cured  by  removal  of  the  can 

The  most  serious  cases  are  those  of  Ionic  spasm  wit  limit 
discoverable  |oe:d  ■ -alias.  The  closure  of  the  lids  may 
last  but  a  few  minutes,  or  for  boon,  or  even   weeks  ;  and 

has  sometime-  been  succeeded  by  temporary  blindni 
Section  of  the  nerve  may  afford  relief. 

Ptosis,  or  inability  to  raise  the  upper  lid,  nay  be 
hysterica]  or  due  t"  paralysis  of  the  levator  muscle,  swell- 
ing or  hypertrophy  of  tin-  lid  or  neighboring  parts,  off  r 
ings  iiHi-li.inir.il  obstacle,  or  to  habitual  closure  of  one 
eye  to  avoid  blurred  vision,  or  to  congenital  defeat. 

Paralytic  ptosis  is  usually  associated  with  other  evi- 
dences of  panlysifl  of  the  oculomotor  nerve,  and  is  doe 
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to  syphilis,  rheumatism,  pressure  of  the  nerve  by  bemor> 
rhagc  or  a  new  growth,  or  to  disease  of  the   entiml  w  rvous 
system.    The  completeness  nf  the  paralysis  may  bejud 
by  noting  it'  on  looking  up  thi  p  be  an)  retraction  ol 
skin  where  it  passes   from  the   lid  to  the  upper  margin  of 

the  orbit  where  normally  such  retraction  occurs.  The 
treatment  musl  si  first  depend  on  the  cause.  Hut  if  after 
many  months  no  power  is  rocovoroil  in  the  paralysed 
muscle,  tin-  trouble  may  bo  somewhat  remedied  by  opera- 

•■■•■  <  'hapter  X  I X  i,  unles*  the  uncovering  ol 
will  caoae  diplopia  from  other  third  nerve  pal 

Congenital  ptosis  i-  often  hereditary  and  associated 
with  other  congonital  defects,  [no  few  cases  where  the 
lid  cannot  be  raised  alone,  it  can  be  raised  iii-»n 

with   movements  of  the  lower  jaw,      Congenital   p1 
n  dn«  i"  hyp  rtrophy  of  the  lids.     It  usually  si 
the  patii  ol  .hi  Imperfect  use  of  his  eyes.     Il  can  only  be 
remedied  by  operation,  or  mechanical  support  for  the  lid. 

Epicanthus  is  a  fold  of  skin  stretching  from  the  brow 
to  the  rido  of  tin-  nose,  ;mil  covering  mow  or  less  com- 
pletely the  inner  cantons.  It  is  congenital ;  often  asso- 
ciated '.villi  ptosis. and  minor  degrees  of  it  are  frequently 
-in  In  early  childhood.  Usually  with  development  of 
tftonaaal  bone*  the  deformity  <lii|>|  mi  1  li  n  •,  In- les- 
sened by  removing  from  the  bridg»  of  tin-  nose  a  piece  of 
skin  shaped  like  a  section  ol  •■.  lens,  and  then 

bringing  together  the  two  akk 

Blepharophimosi9,  or  narrowing  of  the    palpebral 
Assure,  may  he  eongi  nital,  or  dm  to  adhesion  01  the 
at  the  outer  canthua  after  ulceration,  or  to  cicatricial  con- 
traction of  < I »<•  lids  and  conjunctiva   from  1  [| 
interferes  with  eversion  of  the  lids  for  local  appl 
and  greatly  increases  the  injurious  influenct  of  rough  eica- 

.1  lids  upon  ili >mea.    On  tin 

beat  t.i  remedy  it  by  oanthoplasty  (ace  Chapter  XI X). 

Ankyloblepharon,  or  union  of  the  upper  and  lower 
lids  at  a  point  between  their  extremities,  may  be  congenital, 
in  which  case  it  may  be  relieved  by  simple  division.  Bat 
more  frequently  it  is  dm;   to  hums  or  similar  injuries,  and 
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ted  with  symblopharon 
in-  treated  by  suoh  operations  sh  the  Bymbiepbaron  may 
require. 

SWELLINGS  AN!>  TUMORS  OP  THE  EYELIDS. 

Edema.— 'I'Im-  loon  lubcutanoou  tissue  and  redun- 
dant skill  (if  the  lids  permit   nl'  tin-  rapid  :  i  ■  -.  1 1 1 1 1 1 1 ':  1 1  i I' 

srr.ni--  iiimi  in  large  quantities,  ud  its  equally  rapid 
appearance.    A  small  stye  .>r  slight  injury  will  Bocnotunei 
be  followed  by  enormous  swelling  .  and  severe  intraocular 
iso  or  injury  rmj  ailing'.    Kcnul  dis- 

ih-iri  disease,  no  ilarta,  arsenical  poisoning  1 1 
marked  i-(li-m:i  ni'  tin-  1 1 < J — .  which  i-  increased  while  lying 
down  and  diminished  when  in  tin  erecl  position,     li  amy 

In i"  i  oni  il 

chronic  of  recurring  condition  "i'  obsoon  origin,  which 
gives  annoyance  for  years.     Jt  may  arise  from  syphilis. 

Emphysema  i>f  the  lids  and  nrl.it  arises  as  part  of  a 
iiior. ■  •_..  il t:iI  emphysema,  or  through  the  entisnee  of  ait 
from  the  aiMavitiofl  of  the  head  into  the  subeutan 
eellnlar  tissue,  commonly  through  fractures  of  the  bones 

containing  these  cavities.  The  air  is  (breed  into  the  tis- 
-ii. s  through  Nieezing,  and  blowing  the  nose ;  and  givt  -  rise 
to  i  soft  i  l:i-tir  oraclcling  swelling  thai  may  increase  with 
alarming  rapidity,  but  subsides  when  the  tuning  of  the 

air  into   the  tissues   i-  stopped. 

Chalazion  (ttirxtil  cast)  is  a  small  firm  rounded  tumor 
..i  the  lid.  closely  attached  to  the  cartilage,  and  over 
which  the  skin  moves  freely.  It  develops  slowly,  often 
without  inflammation,  and  without  sttnv  -patient's 

attention  until  it  has  attained  some  rise.    Two  or  more 

e  time.    It  is  most  frequent  in 
early  adult  life.    Often  mild  inflammatory  symptoms  arc 

|in  sent  in  the  later  stages;     It  grows  for  several  months, 
"inning  the  size  of  a  pel  or  larger.     I'  arises  from  a 
meibomian  gland,  and  con  largely  of  granulation* 

tisane  Burrounded  by  a  Membranous  wall.  It  is  sol  a 
retention-cyst,  but  its  contents  may  undergo  sofrenio 
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that  it  beoomeB  an  encysted  abscess.    It  is  annoying  on 

rant  of  it*  appearance,  and  the  sense  of  weight  or 

iii-ss  it  .-anses  in  tin-  lid. 

Tin-  oonjunctiva  opposite  the  growth  shows  a  spot  of 

lighter  yellow,  or    im   oolor;  and,  if  undisturbed,  after 

many  months  the  cbauudorj  may  open  through  this  spot, 

discharge  its  iliiiil  contents  into  the  conjunctival  bog,  and 

ly  contract*     After  it  opens,  the  granulation 
upt  to  till  the  etivity  and  may  |n-utni.|.-  on  tin   i    njiinctival 
surt'a- 1        \  -mull  chalazion  may  disappear  spontanei 
without  opening,  OT  at  an  early   -u_m    its  n  nt<  i  Is  i  imj   be 

Jirvssed  (•ill. 

Treatment. — Tin-  I-  operation  by  incision  or  exeisii  n. 
Chapter  XIX),  and,  if  either  be  present,  the  removal 
of  cyc-Mruin  or  chronic  conjunctivitis  to  prevent  a  recur- 
rence. 

Lipoma. — AciimiiilatiiPii  of  tatty  tissue  in  the  lids  is 
rare.  Ii  may  oocopy  the  whole  or  a  limited  portion,  It 
it  Im-  unsightly  "r  interfere  with  the  lid-movements,  it 
m:i\  l>eex<-i«e<).  Fibroma,  a  firm  tumor, often  present  at 
birth  and  enlarging  yean  later,  occurs  in  the  lids.  Neu- 
roma and  cyuticcrcus  of  the  lid  have  heen  reported. 
Dermoid,  lymphoid,  and  other  tumors  of  the  orbit  fre- 
quently mvolve  the  lids. 

Angioma  loaeu&zr  tumor)  of  the  ltd  may  vary 

from  the  superficial  capillarity  >%  1 1 i« -Ii  makes  a  "mothers 

mark'"  to  a  i-olhrti f  lav-,  vascular  sinuses  having  a 

definite  wall  '•  angioma),  or  massefl   "t*   large 

dilated  vosscln  \tdangitelaiiB% which  may  extend  deepl)  in 
tin-  orbit,  or  I"-  associated  with  abnormalities,  or  the 
retinal  or  choroidal  vessels.  Sueh  growths  appear  at  or 
shortly  after  birth,  and  often  tend  to  increase  in  sixe,  a1 
least  for  a  time.     A  lew  spontaneously  disappear. 

Diagnosis. — A  vascular  tumor  can  I  e  recognised  by 

its  variability  in  Bise.     When  the  child  cries,  or  is  held 

head  down,  the  tumor   noticeably    enlarges.     By  firm 

-ure  it  mai  be  reduced,  or  ratified  to  disappear.     If 

not  thus  reducible,  it  i-  commonly  connected  « i'l 

;,:,-,  and  i  gbibits  decided  pulsation. 
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Treatment. —  For  ■  superficial  DOVW  cauterizing  with 
nitric  arid,  or  sodium  ill.;.  late,  may  be  resorted  to.  The 
i.iii-iic  is  appliisl  with  a  glass  rod.  'I'lir  eschar  must  be 
left  undisturbed  until  it  separate  s  .spontaneously,  the 
caustic  being  applied  repeatedly  if  needed.  Vaccination 
1,1'  the  nevoa  hie  affected  its  removal.  A  larger  or  deeper 
angioma,  If  durrfniabing,  should  be  let  alone:  ami  if 
stationary,  should  be  attacked  with  great  caution.  Btri 
if  dearly  Inci  ii  should  !"•  promptly  excised,  or 

ligated  by  multiple  ligature%oraTil^eeted  t<>  eleetmlysU. 
Excision  is  mi  iln-  whole  moat  BBtiefaotory ;  but  the  sur- 

fBon   hould  always  start  prepared  for  a  serious  operation. 
Iteotrol)  -i-  maj    be  afterward  resorted  to  for  small  por- 
tions thai  eacape  ezoirion. 

Sarcoma.  IVmi.n-;.  ii  oina  may  occur  in  the  lids. 
[f  nol  pigmented,  ii  somewhat  resembles  chalazion,  for 
Which  ii  hag  been  miMakcii.  It  should  be  promptly  and 
Completely  excised;  and  even  then  may  recur. 

Iyiipus  \fubtrcuIotia  o/  the  xkhi)  occurring  on  the  face 
may  involve  tin   eyelids,  and  may  extend  thence  to  the 

conjunctiva.  It  mofltbi  bome  in  mind  iii  connection  with 
the  diagnosis  of  syphilis  and  epithelioma. 

Epithelioma  (rodent  u/i .  r,  JaooVa  nktr)  begins  most 
frequently  on  the  margin  of  the  lower  lid,  as  a  flat  thick- 
ening of  the  skin  most  prominent  and  hard  at  the  mar- 
gins. It  begins  usually  after  middle  life,  and  may  remain 
with  no  change  except  u  slight  exb  asioa  of  its  surface  for 

many   vears.     Then    tin nter   ulcerates,  and  becomes 

covered  with  a  brownish  cni-t.  After  thi-  the  oloeration 
keeps  pace  with  the  deposit,  slowly  extending  until  it 
may  destroy  :i  I. live  portion  of  the  face  without  involving 
the  lymphatic  glands,  or  giving  rise  to  secondary  de- 
poaH 

Diagnosis. — In  a  typical  case  the  appearance  is  char- 
acteristic, but  local  irritants  or  attempts  at  treatment  may 
disguise  it ;;  and  syphilitic  ulceration  might  Ik-  mistaken 
for  it.  The  syphilitic  ulcer  develops  more  rapidly,  and 
baa  softer,  punonod-OOl  edges.  Winn-  there  is  the  slight- 
est doubt,  energetic  antisypliilitit-   treatment  should  be 
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tried,     Lupus   iterta  in  early  lili-,  usually  on  boom  other 
perl  of  the  rue,  extends  by  the  formation  of  bob 

Dodulefl  which  lul    P(    .1 ! ■    <-<-,  hiis   softer   and   Ii-.sh   definite 

.-.1 
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,  is  attend) '<!  >.%  L r  1 1  more  redness  ami  inilammi n  "l 


boring    iKirts,  l:uks   the  ch:ir.u-t<ii.-iic    uh-er  of  • 
leTioma.  and  runs  even  .>  slower  course.      Epil 
of  Che  lids  sometimes  assumes  the  form  sen  ,  | 

ihig  ;i  thick  moss  thai  breaks  down  al  tin  center  and 
ads  h iili  compareth i  rapid] 
Treatment. — Large  masses  should  U- <-xri*-d  if  pni 
cable,  or  the  thicl -  t>f  lite  growth  reduced  by  nurettl 

Ivi  m:i i:iiu-j     iiuiv^-s,    "lunll     tumi  MO    :ill 

inopernb!  ivc  treatment  by  the  X 

The  tube  used  should  have  ii  g|wrk-gup  of  I  to  2  incl 
It  should  be  brought  as  close  n    nossibh  to  il"1  tumoi   and 
the  eye  and  healthy  pi  lucd  from  the  my,     M  anj 

a  thus  I"-  permanently  cured,  and  nearly  ;il 
be  retarded  in  their  eon 

Bnrns  )>i  ths  lids,  if  small,  heal  quick!}  and  cause  00 
trouble,  but  it  extensive  they  cause  permanent  deform- 
ity of  the  li'l-.  through  cicatricial  contraction.  They 
should  be  treated  by  exclusion  of  air,  either  by  :i  dressing 
of  oarbolized  oil  and  lime-water,  or  by  lint  soaked  in  i 
solution  of  borax  or  sodium  bicarbonate.  After  two  <.r 
three  days  the  surfaces  should  be  cleansed  once  daily  and 

dusted    with    iodoform.       ll.\t- n-.i\  -■   jjr.inuhitiii}: 
should  he  covered  with  skin-graft*. 

Other  injaries  of  the  lids  ai  lered  in  Chai 

XVII. 


DISEASES  OF  THE   LACRIMAL  PASSAGES. 

Epiphora  (Sffl&cidi  i    ■  ).— 

The  team  secreted  to  keep  moist  the  surface  of  the  cor- 
nea, and  remove  irritants  from  the  conjunctival  sw  ,  pass 
normally  through  lacrimal  passage*  into  the  nose. 
Pailnn    of  the  lacrimal   draiui  m  i"  remove  the 

i'  it-  t'.i -'  uin  to  accumulate  in  the  eye, 

and  run  over  the  edge  of  the  lid. 
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'I'll-.'  amount  of  lacrimal  secretion   ■  roath    in 

health,  in  response  to  nerve-impulses  sent  t<> « 1 1< ■  gland.  It 
■  --tii  be  eooanotudv  increased,  as  by  amotion,  exposure  of 
the  eye  to  wind.  •  1 1 1 - 1 ,  or  irritating  vapors,  or  .  i>«ir- 

ticularly  inflammation  of  the  cornea  ->r  iris.  The  'Inn; 
system,  parte  of  wbion   are   little  more  than  tabes  of 
capillary  susOj  failing  to  dispose  of  the  lucres  lion, 

overflow  resnlts — excessive  laorimataon  (reflex  epipAom). 
Epiphora  of  this  kind  may  result  from  irritation  of  the 
lacrimal  passages  themselves,  01  oven  of  the  nose.  It 
may  also  arise  Dram  retina]  impreeaions,  as  a  bright  Rash 
of  tight,  'ir  from  the  easel  •<{  moderate  light  u|khi  an 
i,v<T--'ii-iiivi.'  retina. 

Every  case  of  epiphora  should  be  carefully  considered, 
with  reference  toitfl  possible  origin  m  one  of  these  aonroes 
of  i'il.  n  action.  Even  where  then  it  obvious  organic 
disease  of  the  lacrimal    j«i  this    in   itself  nii 


presumption    of  aooompanring    reflex    epiphora,  and  the 

sold  be  oa 

sid.red. 


sham  iliis  bai  In  the  symptoms  should  be  carefully  ooo 


Treatment. — To  remove  an'i  to  light 

or  the  rush  of  air  in  riding  a  bicycle,  the  eve  must  !«• 
:iein-1<Hn<<l  t"  tin  stimulus,  and  any  i  xeessivc  irritability 
of  the  nervous  Byatem  reduced  as  far  as  possible.  The 
treatment  of  epiphora  due  t"  obstruction  of  the  lacrimal 
pamagtti  trill  be  considered  in  connection  with  the  various 

diseases  «  hieh  cause  it. 

Closure  (Aireria)  of  the  Ponerum. — Closure   of 

the  jinn.tiiin  may  !»■  oongenital,  or  may  arise  from  the 
eversion.  and  non-use  of  the  punctual,  or  from  disease  or 
injury  to  the  parts.  It  may  affect  one  or  mote  of  the 
puncts.  If  (he  oanalioulis  is  normal,  the  nuuetum  may 
lie  opened,  and  dilated    with  a   fine-pointed  prol>e.     An 

ordinary  pin  with  a  k,m"I  point  ■*  W<,H  adapted  to  the 
purpose.  The  proper  position  f!>r  the  ptmctum  having 
been  determined,  this  point  should,  with  a  slight  roi 
motion,  1"  thrust  into  it,  until  it  is  well  dilated.  The 
dilatation  may  need  to  !»■  repeated  a  few  timet  to  make 
it  permanent.     Closure  of  the  punotton  with  closure  of 
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the  OUUlioallU    must    Is:   treated    :i-    l'.>r   the    latter   oon 

dltion. 

Displacement    of  the    Punetum.— Tin-   norma] 
j > [ 1 1 m  t nit i  is  directed  toward  the  eyeball  where  it   res 
■nd  draws  in  by  its  capillar]   louon  the  thinnest  Rim  of 

When   Hi.'   piiuetum  i.-.  located  on  tilt;  edge  ol    iIk- 

lid  Instead  of  on  tl»'  Inuer  margin,  <>r  when  the  1**1  is 

s'i (vital   everted,   the  tears  before  reaching   ii   must 

■eomnulato  to  an  abnormal  extent,  and  perhaps  fl 

tin-   lid-mur-in.        Tin*   is   a   imoli   OBUM   of   '|ii|'': 

Mi  placement  of  the  punetum  in  the  lid  maj  I" 
t«l.    Bverrioa  may  be  due  toanj  cause  of  ectropion  or 
la^ophthalmoB,  to  slight  thickening  and  rounding  ol  the 
bu-fnargin  in  blepharitis,  or  to  swelling  in  conjunctivitis, 

contract! if  the  skin  of  tin-  lid  near  the  punotum,  or 

senile  relaxation  of  the  lower  lid.     It   may   be  quite 

siillicient  to  <-:nis<-  serious  e|>i|ilior.i,  although  there  is 
no   displacement    of  the   lid   noticed   on   •usual  inspeo- 

tioli. 

Treatment. — If  the  cause  of  the  eversion  of  tie1  punc 
linn  run    he    removed,  Us  liy  CUK!  of  eoiijinicti  vilis,  lilipli 

arias,  or  facial  |»aralysis,  or  restoration  of  the  tid-boraer 
to  iiormul  position  in  ectropion,  this  may  cure  the  ever- 
■ion.  [f  this  cannot  be  done,  it  is  customary  to  lit  the 
canalioulis.    (See  Chapter  XIX.) 

Obstruction  of  the  canaliculus  maj  occur  through 
■trietore,  inflammatory  swelling  of  ii-  lining  membrane, 
pressure  from  without,  I iy  polypi,  or  from  a  forci| 

i  eyelash,  or  a  "tear  -I'!,  ryolith)  within   it. 

Tin-  latter  is  a  mass,  consisting  largely  of  calcium  phos- 
phate, formed  by  the  presenee  of  a  leplothrix,  a  filamt  at- 
om form  of  bacteria.  Or  the  canaliculus  may  be  absent  us 
.ml  unnmalv,  or  destroyed  by  traumatism. 

Treatment. — Inflammatory  swell  be   redu 

by  appropriate  treatment   to  the  adjoining  conjunctiva 
ami  the  lining  membrane  of  the  lacrimal  aac,  which  are 
always  involved.     Stricture  may  In1  dilated  by  pas 
roocetisively  larger  probes  from  I  to  4  or  »;  (see  Cha 
XIX);    although    a    permanent    rare  usually    requires 
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slitting  of  iln   oanaliculis,  which   is  also  necessary  when 
foreign  bodies  must  be  extracted^ 
Obstruction  of  the  Nasal  Duct. — This  is  cora- 

nwnly  iliic-  (i>  partial  or  complete  olOBUre,  through  nasal 

disease,  of  (he  duel  where  it.  enti  rs  (be  uoee,  to  inflam- 
matory swelling  cit'  it.-  lining  in.  inl.r.iiti-,  to  fibrous  strict- 
ore  nsually  situated  at  (he  upper  end,  or  to  disease  of  the 
bony  wain  surrounding  it.     It  always  eanaee  epipn 
with  swelling  of  the  lacrimal  sac  and  regurgitation  "i 
it  i  contents  into  the  conjunctiva]  sac  under  pressure 

If  tl Detraction  continues  an]  length  of  time,  it  in 

attended  with  inflammation  ■>'  the  lining  membrane  oi 

the  sac,  which   is  usually  catarrhal   but  oftan   beo - 

purulent    The  regurgitation  of  the  contents  <>t  (hi 
extends  the  inflammation  to  the  conjunctiva,  setting  up 
and  keeping  up  :i  chronic  conjunctivitis,  often  oulea 

Diagnosis. — 'I'lic   swelling  of  the   SSC   IS  an 

OVOid  swelling  {fnrrimul  Imimr,  muriH-rU),  situated  at  (be 
tide  of  tl"-  nose  and  extending  more  below  the  canthus 
tli. in  nhiive.    This  tumor  varii  -  in  rise  from  (imetotime, 

and   may  entirely   <li-;i|i|xar   under   firm    pr<— -nn-  which 

forces  out  the  contents  oi  the  eao.  The  situation  of  the 
swellings  and  it-  diminution  with  the  regurgitation  •><' 
its  contents  into  tin-  conjunctiva,  are  very  characteristic 
In  some  cases  a  portion  m  (he  contents  may,  tinder  (ires- 
sure,  be  (brood  into  the  nose.  An  important  point  is  to 
try  whether,  by  means  of  the  lacrimal  syringe,  fluid  am 
till  be  forced  through  the  obstructed  duct  into  the  a 
Treatment  is  directed  toward  nxstablishuig  D  Sufli- 
<  i.nt    passage   from  the   lacrimal   Sue   into   (he    now.      In 

hum  i.i  ■  ■-  treatment  of  the  no*c  :i-  the  removal  of 

Btricting  hands  or  sears,  or  hypertrophy  "I"  the  lower  tur- 

binals  behind  which  the  duct  opens,  will  l»-  sofllci 
In  other  cases,  cure  of  an  inflammation  of  the  nun 
membrane  of  the  ate  and  dud  may  reopen  the  latter  by 
reduction  of  the  swelling.     Pot  Ibis  purpose  (he  pas* 
should  be  regularly  syringed  out  wftn  l  solution  of  pro> 
(argol   oi  il  and   the  jnticiit   Instraoted    to   fre- 
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■  1 1 1 •  •  r 1 1 1  ■,  empty  the  sac  by  pressure  upon  it.  Any  ab- 
normality of  die  piinota  or  canaliculi  wnicli  would  inter- 
fere with  tin-  Hon  of  fluid  through  the  dm  I  must  bi 

!■  -rti-d,  fur  ill.'  Ii.-:ilili  of  tin-  lacrimal  | 
Beeured  without  the  free  Bow  of  tears  through  tin  m,    The 
above  measures,  will  often  give  permanent  relief]  it  die 
obstruction  i.-  -till  Incomplete  or  intermittent 

For  tile  more    -i -i-inii  -ill-   neei  -XI1V  to  -li' 

liculis,  preferably  the  up|>cr,  unless  the  lower  isdispl 

■  i  ob  tr I,  and  to  probe  the  duel  i  see  Chapter  X  1  X  i. 

The  passage  bavins  thus  bc<  a  opened  the  lumen  mu 
maintained,  either  bj  die  repeated  passing  of  the  probe, 
or  by  the  oondnootu  wearing  ol  a  style  until  the  tendency 
bo  ro-oontmotioa  of  the  stricture  has  l>ecn  fulh  overcome, 
The  probes  used  should  bo  as  large  o  tlify  In-  pat  od, 

.'5  nun.  in  diameter  ot  even  larger.     Bui  die  rc-cstablish- 

liirnt  of  llie  l:i.-riiu:il  ji:i.s.hhj;<-n  1 » v  proliiii;  riollB 

undertaking,  to  be  reserved   for  skilled   bands  and  tor 
exceptional  oases.    Often  the  process  can  be  hastened  l>y 
onttingthe  stricture  (Chapter  XIX),  followed  by  the  in- 
sertion of  :i  style  of  about  •"!  nun.  diameter. 
Sometimes  absorption   is   hastened   by  connecting  the 

tirobe,  while  fa  sflu,  %s  i 1 1»  the  negative  pole  of  a  galvanic 
lattery,  and  passing  through  it  a  current  of  about  -  mil- 
liampera  for  S  bo  B  minuti  -.     Disease  of  the  bony  walla 
of  1 1  > < -  lacrimal  canal  mis    require  removal  of  639  1 
bone.     In  suofa  oases,  when  the  tissm  -  are  ^reatlj  alti  red 
by  lacrimal  ahem  --■-.  1  r  when  the  treatment  by  probing 
•  it  be  carried  out  for  a  sufficient  length  of  dme,  il  is 
in -1  in  racist  or  completely  obliterate  the  lacrimal 
I:'  . 
ProjrnoBis. — Lacrimal    obstruction    so    serious    as   to 
require  operative  treatment  i-  not  followed  by  restoration 
of  the  paaaagi  -   bo   normal.    The  slit   canaiiculis  never 
taken  the  tear-  from  the  eye  quite  as  nioelj  aa  tlie  normal 
passage;  and  permanenl  maintainance  of  a  capillary  1 

1  ol  l«o  hoped  for.     Relative  cun    i-  obtained  by 
in  'ilnmi-ninlly  large  ami  patiilou-  canal, 
lik.lv  than  the  normal  ive  irritants  both  from 
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the  .•niijiiisi  !:\a  ami    IV the  nose.     'I'll l> . 1 1 _' 1 1  mi.  I.    i  I    in.  I. 

air  and   naul   disohaiVes,  ma\  l».   blown  into   the  <-y  .  iii 

blowing  iii'1  note.    Befit  f  may  be  obtained  iron  i in-  mora 

BCfioUS  cflbotB  of   lacrimal   •  .I..-.1 1  ui-lion  •   hut   only  by  pain 
fill  ami  tedious  iina.-invs. 

Lacrimal  Abscess.— Allusion   lias    bees   made   t<> 

tin-    ehronie    inflammation   of   tin-    lacrimal     i  llial 

attends  obstruction      It'  this  continues  there   n  greet 

liability    tu    EBON    BOUte    inllauiiuatiou    of   t !«<•    MO, 

darru'"  i/shii-,  with  infection  of  the  surrounding   • 

lar  tl88UC,  anil    tin:    formation  of  an    absee.-s.      The    tumor 

oevueed  by  distension  of  the  sac  become*  enlarged,  rod,  and 

painful,  tending  to  extend   rather  downward  ;  and   if  let 

alone  softens  and  break-,  .-labli-hine;  a  falm-  vent  for  the 

contents  of  the  sae,  a  lacrimal fixlh 

Treatment.— The   canaliculus  should   be  .-lit    90  U  tO 

makr  qojte  a  free  opening  into  the  me,  and  if  near  the* 

point  of  breaking)  the  abscess  may  also  be  opened  exter- 
nally. I'oth  sac  ami  abscess  cavity  an?  then  to  be 
thoroughly  cleansed  with  hydrogen  dioxid  solution ;  and 
after  a  day  or  two  whin  the  extremi  of  the  parts 

has  somewhat  abated,  the  passage  should  he  n •-•  -tal dished 
into  tin-  nose.  Only  the  removal  of  the  obstruction  or 
the  eoiiipl.tr  destruction  "t  tin  aao  will  -nwv  the  closure 
of  a  lacrimal  fistula  or  the  permanent  healing  of  the 
parts. 

DISEASES  OP  THe  LACRIMAL  (il.AM). 

Inflammation  (daayo  •  is  rare,  ami  oommonly 

secondary.  1'  baa  beea  associated  with  mumps,  syphilis, 
gonorrhea,  rluuniatism.  ami  septic  absorption.  Usually 
it  is  ohrooic, giving  rise  to  redness  ami  swelling  of  the 

upper  lid.  and  a  (inn  tumor  which  may  be  fill  on  palpa 

ti.ui  ai  the  uppiT  ami  outer  margin  of  the  orbit,  with 
injection  of  tin  adjoining  conjunctiva,    A. Mite  intlau 
tiou  may  go  on  rapidly  to  suppuration,  with  i  Dormons 
swelling  of  the  lids. 

Chronic  inflammation  should  bo  ti  .attention  to 

any' genera]  disease,  with  inercun  and  iodids  internally, 
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and  oautiotu  massage  of  the  part  witii  mercuric 

ointment     Acuta  inflammation  requires  ho) 

and  early  iitofrooo.    Ifa  fistulous  opening  be  round  in  the 

gkin  of  the  lid,  it  may  !»■  transferred  to  il njund 

surface,  by  a  ligature  passed  into  and  around  ii,  tied  on 
iln    .-(.njiiiuitival    surface    ami    tightened    nntil   ii   '-ut i- 

llll'nllgll. 

Hypertrophy,  or  anlargemenl  of  the  gland,  may  !>■.• 
■  •  niiiil  or  may  follow  syphilis.     Ii   i     oroetuni 
:  as  t"  displace  the  eyeball  and  cause  gn  mity. 

Prolonged  anasypbilitie  treatmcnl  should  be  tried,  but 
il' it  rails,  extirpation  may  be  a© 
Dislocation  of  the  lacrimal  gland  causes  it  to 
mil  mil  in  th<  lid  below  the  orbital  1 1  may 

Ih'   -.|M.iiia]nMiu-    nr  traumatic.      In  childn  n 

follows  a  mil  'in  tin  face,  h  iiii  or  w  itbonl  .1  wound  of  the 

brow.    The  gland  should  not  be  hoi  isedi 

Cyst  of  the  laorimal  gland  (daoryopa)  is  due  t->  obstruo- 
tionofoneor  more  of  its  ducts.     It  appears  as  a  bluish 
luoenl  tumor,  beneath  the  conjunctiva  of  the  upper 
on* ■tiiiu  -■  varies  in  sixo,  the  obstruction  being  incom- 
plete, :iimI  is  notably  imTea-.id   l>v  anything  that  provokes 
the  secretion  of  tears.    Ii  maj  be  incised,  and  the  inoision 
repeatedly  opened   until  it-   edges   have  healed.      Or  a 
:■■  hie  passed  throu  nils  and  allowed  to  cnl 

itself 

Tumors  -•!'  the  lacrimal  gl  ind  are  rare.  Chalky  con- 
cretions sometimes  form  iii  it :  ami  adenoma,  sarcoma, 
myxoma,   epitheli  "<  liondroroa,  lymphoma,  and 

hydatid  oyal  of  the  gland  have,  been  met  with. 


DISEASE   OH  THE  ORBIT   AMI  ORBITAL  WALLS. 

Orbital  Cellulitis  or  Phlegmon  of  Ih 

— Symptoms. — Inflammation  of  the  cellular  tissue  ox 
the  orbit  begun  with  deep  orbital  pain,  headache,  limita- 
tion of  ocular  moveiw  oofthi  veiling 
and  dusk]  redness  of  the  lid.*  and  *^onj i  Ketinnl 
uid  DOUroretinitU    to   be  followed  by  optic 
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atrophy,  maj  .in. 'ml  Inflammation  behind  tlir  globe  :  and 
sloughing  air  the  cornea  may  ur  when  there  ia  great 

swelling  :il  tlir  front  of  tin-  i.rliit.       1  *:  1 1  ■  •  •  ]  •  1 1 1  i  ■ :  1 1 1 1 1  i  t  i  -    ma\ 

uccur.  In  tin1  iiiuri'  violent  oases,  a  general  ohilloooura 
at  the  outsat,  followed  by  fever,  and  narked  evidence  of 

l  •  •  - 1 1  <  ■  I- 1 1    illtlCflft. 

Course    and    Varieties.  —  It     maj    develop    in    facia] 

er\>i|H  i:i-.  hi  wliieh  r.nu:  I>i.tli   orbitfl  are  ni"-ll\    involved, 

may  follow  cxci^-ivc  exposnn    to  oold  01  aoote  f 
espemallv  typhoM  and  scarlatina,  maj  aria  bj  metastasis 
in  pyemia,  or  frona  local  injury,  panophthalmitis,  periosti 
ti-  nt'  the  nrl>it  or  similar  disease  of  the  neighboring 
parts. 

Diagnosis. — Orbital  cellulitis  moat  be  distinguished 
from  panophthalmitis  by  the  absence  of  opacitj  of  the 
dioptric  media,  or  other  evidence  of  suppuration  within 
the  globe;  faun  purulent  conjunctivitii  m  which  then  is 
more  conjunctiva]  discharge  and  no  exophthalmos  or 
limitation  of  oonlar  movements j  and  from  thrombosis  of 
the  cavemouB  sinus,  which  is  marked  by  great  swelling  ha 

the   Orbit,  with    pain   and   obstruction    of  the  eireiihition, 

but  which  may  be  distinguished  by  the  presence  of  i 
bral  symptoms,  palsies  oT  certian  ocular  muscles,  b 
general  immobility  of  the  eyeball  occurs,  and  by  the 
pre-eminence  of  the  venous  element  in  the  hyperemia. 
But  the  diagnosis  might  be  complicated  by  the  superven- 
tion of  the  orbital  inflammation  on  either  of  the  other 
conditions  mentioned. 

Treatment. — The  cellulitis  should  be  cerefuUj  at- 
teaded  to,  ospecisily  ifll  Is  ■  local  Biipparatioo,  or  perios- 
titis. The  patient  should  be  pat  to  bed,  and  fall  d 
of  tincture  of  eWorld  of  iron,  with  moderate  doses  of 
quinin  and  such  other  general  treatment  as  may  be  indi- 
cated.   Blood  should  betaken  from  the  temple  freeh  in 

lli.-    early    Stage.       Hot    fomentation-    ghoilld  M  applied    at 

short  intervaw.  As  toon  m  there  is  evidence  of  any  pus- 
collection,  ii  should  be  given  free  v<  nt.  But  earlier  than 
this,  if  the  swelling  is  w  ry  great,  deep  incisions  should 
in-  made  near  the  orbital  margins.    If  practicable,  It 
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should  !><•  made  tv.nn  the  conjunctiva,  being  piw  eded,  if 
neoe  saiy,  bj  oanthotomy.  But  if  necessary  they  should 
be  made  through  the  (ids,  avoiding  tlx  position  of  the 
oblique  muscles,  In  facial  erysipelas,  additional  inchA 
may  bfl  required  in  the  lids.  If  panophthalmitis  super- 
n  inciaion  should  be  nude  through  the    cornea 

that  will  Id  oul  all  thi ntents  of  the  globe  ;  or  the 

ball  may  be  enucleated. 

Tin-  incisions  Bhould  be  washed  out  «itl>  hot  antiseptic 
solution*,  and  the  fomentations  continued  until  the  swell- 
ing In^iiis.  to  Bubaide. 

Prognosis. — Orbital    cellulitis     endangers    the    Mi 
through  ocular  inflammation  and  optic  atrophy  ;  and  it 
endangers  life  through  thrombosis  or  i  into  the 

cranium,  c-s[K<ri:illv  when  dm   in  -r\ aipal 

Inflammation   of  the  oeulo-orbital  fasv. 
onctis)  may  I"'  eauaed  by  gout,  rheumatism,  influenaa,  b> 
flammationa  of  the  eyeball,  or  injury,  especially  operation 
on  the  ocular  i  Ii  is  indicated  by  swelling  of  the 

lids,  particularly  the  upper,  pain  on  the  movement  ol 
eye,  and  conjunctival  edema  which  may  be  limited  to  a 
II  portion  of  the* membrane.  If  not  caused  by  injury 
of  the  orbital  flame  it  is  not  attended  bv  suppuration, 
but  it  rives  rise  to  extensive  fibrous  adhesions  of  the 
globe,  which  hinder  enucleation  of  tli  th    l.n-.niir- 

-ary. 

1 1  Bhould  be  treated  by  rest  of  the  eyes,  and  dry  lieat 
oroocoaional  hoi  fomentations.  Internally  iod ids,  salyci- 
I  it.-,  potassium  acetate,  ot  colchicum  may  be  given,  with 
saline  laxitiv. -.  and  anodynes,  if  \"<-<-  For  sup* 

punitive  obsi               [rainage   for  pus,  and   frequenl   hoi 
irrigations  or  fomentations,  are  to  I mployed. 

Periostitis,  Caries  and  Necrosis.— An     ml 

periostitis  of  th -Iiii  causes  the  symptoms  of  orbital 

cellulitis   due  to  it.     Chroma  periostitis  gives  **•■ 
thickening  of  the  periosteum,  whioh,  if  not  deeply  situ- 
ated, may  Im>  fell  afl  a  hard  immovable  swelling, — fibrous 
thickening,  or  a -J>ft  lliii-tnrii in  There  is 

.I  |'  im  in  the  orbit,  and  may  be  tenderness  to. 
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lure.  Then  may  or  may  not  be  exophthalmos  or 
other  ■  1 1 - 1 -I :i« •.  1 1 1- 1 1 r  nC  i  he  "v  i-liiill.  The  diseasi  is  usually 
duo  to  syphilis,  taberoolosis,  diseasi  <■!'  the  neighboring 
cavities,  oi  traumatism,  the  latter  often  Meting  afl  an  ex- 
citing onus*,  [f  suppuration  ooeurs,  Uie  abeeess  slowly 
inak«'.H  its  way  to  the  surface,  the  Bkin  beoomes  reddened, 
and  upon  the  opening  of  the  abscess  ■  sinus  it  discovered 
with  bare  carious  boot  Bt  the  bottom.  In  ran- ca-.es  a  cm 
idea  tble  fragmenl  of  boot  may  be  present.  The  fistula 
thus  established  tends  to  Income  chronic.  It'  the  open- 
ins  is  oear  ihe  orbital  margin,  the  skin  beoomes  firmh 
adherent  to  the  bow  .  causing  deformity  of  the  lids.  If 
tli>'  eiuus  opens  into  the  conjunctiva,  it.--  origin  is  probably 
quite  deep  in  ili<  orbit 

Diagnosis. — Chronic   pi  deep  in  the 

orbit  may  cause  no  <li-t i n- 1 i -. .  symptoms  until  it  extends 
well  forward.  Near  (hi  orbital  margin  die  swelling  it 
i'an-r~  mi-lii  I"  ' ■  'iii'i ■■(  il  with  gumma  of  the  orbit,  a 
mistake  nsuallj  not  serious,  since  syphilis  is  tin'  most  fre- 
quent cause  of  periostitis.  Where  a  sinus  exists,  care 
should  !»•  taken  to   make   sure   that  it  is  not  caused  by  a 

foreign  body,  lodged  in  the  orbit  unknown  to  the  patient. 

at  the  time  of  an  injury  to  which  the  periostitis  i-  ascribed. 
Careful  search  must  also  In-  marie  fur  a  cause  of  the  disease 
in  the  neighborine;  simi-cs  connected  with  the  DOSe. 

Treatment. — Periostitis  without  supporation  should  be 
treated  with  mercury  ami  large  doses  of  potassium  iodid, 
or  cod-liver  oil,  i * »•  I i « 1  of  iron,  etc..  or  alterative  ami 
general  tonics.  Any  sbseess  should  he  freely  opened  as 
i-arlv  :i-  [Missible;  ami  a  drainage-tube  introduced  or  the 
cavity  packed  with  iodoform  gaus  .  nnd  after  that  washed 
OUl  at  regular  intervals,  with  hydrogen  dioxid  or  oilier 
antiseptic.  Dilute  hydrochloric  acid  may  be  injected  in 
the  hope  of  removing  carious  bone  and  stimulating  granu- 
lations. Curetting  the  carious  surface,  or  attempts  to 
remove  necrosed  hone  should  !"•  deferred  uniil  the  siire^'on 

has  learned  pretty  aeeuratelj   the  limits  of  the  disease, 
and  until  a  free  external  opening  is  established. 
Bnophthalmos. — Sinking  of  the  eyeball  in  the  orbit, 


172 


Kxorimi.iiMOS. 


Dg  it  to  appear  smaller  than  its  fellow, occurs  i 

OU.  Iimiiiii  ili-i-i     p  i  .     the  BJ  li:]i;illii-lir.  :iimI 

nossibl)  'i In  r  ni  i'. -.-!i   i  Hi- 
Exophthalmic  goiter 
i-    no  liall)   :i  disease  oi  the  cy<  ,  but  it.-  ocular 

symptoms  and  < plication    an   A    uch  importance  thai 

it  very  often  is  brought  to  the  notice  of  the  ophthalmic 

Mirg< 

SymptoniH. — Along  with  increased  rapidity  and  irrita- 
bility of  ii"  heart's  action  and  variable  enlargement  ol 

tin-  thyroid,  ther can  etophihalmm,  which  may  reach 

lueo  bigb  dogreti  thai  it  i  ble  lor  the  cornea  to 

l» vercd  bj  the  lids,  and  the  exposed  portion  of  the 

i-  rnea  may  become  vascular,  or  n  [<   or  slough, 

destroying  the  eye.  The  protrusion  of  the  eye(ji 
however, often  appears  greatei  than  it  really  in, on  account 
ni'    the  ol    'In     lids.      Tin >■•  are   habitually 

separated  more  widely  than  normal  (Dairymaid »  tign). 
They  are  incompletely  closed  in  winking,  and  the  interval 
between  the  attemptc  al  winkini  ular,  be 

times  much  prolonged  i  Stcllwatft  siffi*).  ( hi  looking  d 
ward,  the  upper  fid,  instead  of  normally  following  the 
ion  ni'  the  globe,  remains  more  «r  less  elevated 

i.      usually   these  symptoms  are  bilateral, 
although  toe  exophthalmos  nfwj  be  greater  on  one    idc 
than  on  the  other.     But  the)  may  affect  I #»»t  one  eye. 
Treatment. — The  general  tonie  treatment  and  regu- 
lated life  which  .should  l>i-   (-until  out    uctd   not   hen-   be 
ii  upon.     The  oyei   should   !»■   studied  as  a  possible 
■  of  nerve-strain,  and  treated  accordingly.    II'  the 
phthalmos  !«•  cessive,  it  maj  bt   best  lor  the 

nii"  affect,  or  to  prevent  cornea]  disease,  to  try  tn 
narrow  the  palpebral    wsurr  i>\  inr-mrhajihy ;  yit  even 
this  may  be  ineffective.      It'  sloughing  or    the    i-ornea 
i-,  snucleation  may  be  neoessarv. 
Pulsating  Exophthalmos.— I inder   Ibis   title  are 
rting  several  distinct  pathological  < 
djtions,  which  are  bt  -  ther.  beeansi   the 

■  nearly  indentical   that  in 
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SnwtMSG  it  iu:tv  be  quite  impossible  to  decide  which  i-i ui- 
it  i   :■  1 1    i-    I  U-.  -<  lit. 

Symptoms. — There  if  exophthalmos,  the  eye  being 

displaced  forward  (ami  usually  a  little  downward)  some- 
times so  far  that  the  lids  cannot  bfl  olosad  over  it.  Pul- 
sation of  the  orbital  content:-  i-  -nin.-t inn  -  vi-il>lc,  and 
always  perceptible  t •  •  tonoh,  h  decided  brail  is  present, 
very  annoying  to  the  patient,  and  heard  distinctly  by  the 
on  over  the  orbit  and  the  neighboring  region-  oi  die 
skull.  The  eyeball  by  firm  pressure  may  be  restored 
toward  its  normal  position,  bul  again  pratrodes  when  the 

pressure  Is  re ved.    rhese  symptom*!  ere  relieved  lar 

oi  sompletely  by  pressure  on  the  carotids.  Vision  is  often 
but  moderately  unpaired  :  but  some  awes  show  optic 
neuritis,  and  there  may  i><'  snonnotM  dilatation  of  the 

veins,  both  of  the  retina  and  orbit     Tin  mov m-  of 

tin'  eye  are  limitedj  the  orbital  mnscli     (nay  !><•  quite 

1>ai:ily/ed.    :in>l    the    |iii|iil    Widely    dilal'd.      'fii-    limit    is 
lean!  hv   lln-  patient  as  a   Mowing,  [Hilling,  buS&ngj  sinjr- 

in<£,  whistling,  roaring  or  bammering  noise,  and  is  often 
Bcoompanied  by  vertigo.  The  lids  ami  oonjonotiva  are 
often  swollen,  and  .-how  venous  congestion,  and  the 
cornea  may  beoome  hasy,  or  ulcerated  from  exposure. 
The  whole  area  supplied  i>\  lln-  ophthalmic  branch  of  the 
fifth  nerve  may  be  anesthetio.  A  distinct)  aofl  pulsating 
tumor  may  sometimes  be  (Ml  beloa  the  brow. 

Causes  and  Pathology. — This  condition  has  been 
ascrihi'd  to  aneurism  of  the  ophthalmic  artery,  hut  this 
lesion  baa  been  found  in  very  few  taxes.  The  symptoms 
do   not   OOOUr    with    unruptured    aneurism    of  the    internal 

carotid.  The  most  frequent  lesion  is  a  laceration  of  the 
carotid  artery  within  the  cavernous  sinus.  This  me 
due  to  traumatism  Gauging  fracture  of  the  bate  of  the 
skull,  in  which  oases  tie  symptoms  develop  rapidly 
within  a  few  weeks  after  the  injury.  It  also  oc 
spontaneously,  usually  in  elderly  women,  the  symptoms 
developing  quite  suddenly  after  a  feeling  of  something 
having  broken  within  the  head.     In  a  few  cases,  a  vas- 
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>nl  ii'  tumor  has  been  discovered  in  Ihe  orbil ;  and  in 
autopsies  no  significant  li  done  h  ive  b<  en  found. 
Diagnosis. — The  condition  may  l)>-  closely  simulated 

i   time!  by  a   highly   vascular  malignant    new -growth 
in  the  orbit      But  thi    sbeencc  "t"  traumatism,  and  th< 
gradual  development  of  syniptoms,  with  the  attendant 
cia,  should  distinguish  the  malignant  disease.     In 
Irving  to  fix  the  a  the  particular  case,  the  feeling 

ttt  something  giving  way, and  Budd<  u  onset, or  the  bia 
nf  injury  with  other  symptoms  of  fracture-  of  the  Im 

rize  tin-  orterio-venous  aneurism  of  the 
carotid  and  cavernoaa  sinus.  In  aneurism  of  the  ophthal- 
mic artery  or  vascular  growths  in  the  orbit  the  develop- 
ment of  symptoms  "ill  be  mora  gradual. 

Treatment  and  Prognosis. — The  course  nf  this  disease 
lly  extends  over  several  months  <<r  years.     A  few 
ii-.«  riTovcr  «|Hiiit:iiii'(>ii.'.l\ .  inure  die  of  rupture  of  the 
arterio-venous    aneurism.     Compression   of  tlic  carotid 
lead  to  cure,  and  should  bo  tried  if  practicable.     It 
likely  to  cure  the  idiopathic  cases,  sud  can  so 
limes  be  kept  up  by  the  patient  himself,     If  it  foil,  liga- 
tion of  Ihe  carotid  is  the  most  promising  rocasnn  and 
should  be  tried.    A  vascular  tumor  ma)  b  1  by 

•  i  Iccl  rol 

Angiomata  of  the  orbit  usually  extend  into  the  lids 
(see  page  ir»0). 

Dermoid  cysts  of  the  orbit  are  congenital,  but  de 
velop  slowly.     They  appear  most  frequently  at  the  inner 
or  outer  upper  margin  of  tin-  orbit    They  sre  smooth, 
rounded,  eustio,  not  closely  connected  with  the  skin,  but 
usually  with   firm  connection    with   deeper    structures. 
They  may  be  quite,  small  ami  superficial,  or  may 
prolongations  to  the  depths  of  Ihe  orbit,  or  even  beyond. 
noma  idea  of  the  sixe  of  the  cyst  may  be  obtained  I 
it-  behavior  under  pressure.     If  superficial,  it  shows  little 
change  of  size;  if  deep,  the  visible  portion  retn  it    under 
prep-  I  the  eyeball  and  other  contents  of  tin-  orbit 

are    pushed    forward.       Dermoids    require     removal    on 
account  of  tlieir  unsightly  appearance.     If  nut  very  deep, 
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i boy  should  I-  I.  care  being  taken  to  diweet  oul 

ili'  whole  no,  to  avoid  recurrence.    Very  good  results 
have  boon  obtained  by  opening  the  nc,  emptying  it.  and 
placing  in  it  a  few  crystals  of  aUvor  nitrate,  "r  injei 
tincture  of  iodin. 
Other  Cysts. — Bnoephalocele  Is  congenital,  and  an 

par*  at  tin-  iiiniT  anj;le  of  tin-  orhit.      It  |«ul>:it« -,  :m<l  is 

reducible  by  pressure  through  imw^"  <>i"  tin-  flnid  into 
the  cranium.  l\  should  be  let  alone,  The  child  diea  of 
■ooompanying  cerebral  lesion*,  or  of  meningitis  from  in- 
ihiii.m.-iiii.n  starting  in  the  no. 

Anoiii.-r  .-...(,,■,  ,;//,■/ , ,/:/  ja  thai  ilways  awooiatad  with 
extrane  microphthalmia  or  anophthalmue,  and  developed 
from  vital  should  have  furnished  the  interior  structure 
of  tin-  eye.     This  distends  the  lower  liil  and  upy 

the  whole  orbit  [n  addition  there  have  been  found  in 
tin'  oibil  'yn<i"iinii-ri/six  following  hemorrhage, hydatid* 

and  oust !■■'  rem. 

Orbital  tumors,  if  at  all  extensive,  cause  protrusion 
of  thfl  '•'•>•.  whioh,  it  nol  boo  rapid,  is  accompanied  by 
compensatory  hypertrophy  of  the  lid-',  particularly  the 
upper.  Sinh  a  tumor  is  usually  fixed,  although  the 
movement  of  the  loose  tissues  over  it  often  gives  a  decep- 
tive sense  of  movement  of  the  tumor.  They  may  reach 
a  very  huge  sbce,  and  greatly  displace  the  eyeball,  with- 
out causing  complete  blindneee.  Often  the  charactenof 
the  growth  can  only  I"-  recognised  by  tnlerOBCOptcal  ex- 
amination. The  question  of  ■  syphilitic  origin  should 
always  be  considered,  and  doubtful  cases  submitted  to 
the  test  of  .-.ireful  anti-syphilitic  treatment.  Tumors  of 
ill.-  opfie  nerve  an-  discussed  "ii  pa 

Sarcoma  of  the  several  varieties  occurs  In  the  orbit 
It  may  start  from  the  walls  of  the  Orbit,  or  from  any  of 
its   contents,  or    may  invade    the   orhit    from    neighboring 

cavities.  Tin-  recognized  treatment  i-  earJy  extirpation, 
although  the  growth  Is  liable  t«>  recur.  Generally  the 
whole  of  the  orbital  contents  should  be  removed,  and  if 
the  growth  l»-  large,  it  will  be  well  on  the  following  day 
to  ea uterine  the  orbital  walls  with  chlorid  of  cine  pa 


it.; 


mum 


Tli e  method  of  I  injecting  mixed  toxins  is  also 

worthy  of  trial  ami  further  development. 

Fibroma  and  fibrosarcoma  also  occur  in   the  Or 
Carcinoma  invades  the  orbit   secondarily.     Lymphoid 
growths  i/i/tiijiliiiiiut  I  occur  in  ami  about  the  orbit  in  i 
of  leukemia.     Chloroma,  a  growth  of  a  light  gre 

in  also  closely  connected  with  leukemia   tl gh  o 

I  ;n  a  sarcoma. 

Osteoma  (  .  rounded,  lirmlv- 

Ixed,  alowlj-growioa  tumor,  that   :«[>]••  .1 1  -   'i-i.;.il'.   at  the 
npper  in 1 1  of  the  orbit,  somewhat  bach  from  the 

margin.     It  nausea  no  pain  in  the  early  pari  urse, 

and  littfe  disturbance  of  vision.     The  growth  commonly 

ts  from  the  ethmoid  or  fn  ntal  sinus,  and  ma; 
toward  the  brain  a*  well  us  toward  the  orbit.      It  h 
commonly  attaobed  by  a  comparatively  narrow  pedicle. 
Early  removal  is  tho  best  treatment,  though  this  is 
attended   with  boom  risk  if  the  growth    h  tended 

toward  the  brain 

Hyperostosis. — Excessive  and  irregular  .l>  \  > ■l<i|.iai-nt 
of  bones  of  the  skull  may  cause  distortion,  displacement 
un<l  great  asymmetry  oi  the  orbits. 

Imperfect  development  of  the  orbit  may,  but 
does  not  always,  occur  after  early  enucleation  of  the  eye. 


DISEASE  OF  ADJOINING  SINL'SES. 

Allusion  has  been  made  to  the  hare  of  diseases  of  the 
nose  or  it-  accessory  sinuses  in  causing  optic  neuritis, 
narrowing  of  the  field,  or  loss  of  vision,  in  uairmenl  Dt 

mmodation,  vitreous  opacitii  •  of  the  conj ■ 

tiva,  cornea. or  uveal  tract;  and  a  more  general  summary 
of  tin    Bubjeet  will  In-  Found  on  page  581     It  i>  Ix-re 

wary  to  • aider  the  direct  cxt«  i 

into  the  orbit,  ami  the -ymptoiii*  and  complications  which 

Disease  of  the  maxillary  antrum,  ra  imon 

iaed,  may  arise  from  ili     .    ■  •  .  i 

ih,  ooryaa,  or  in  connection  with  infiuenxa 
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or  other  infectious  dis sues.    The  pain  ii  causes  must  not 

In'   i  scribed  tn  glaucoma,  iritis,  <n-  eve-strain.      I(    BU]   be 

attended  by  edema  of  the  lids,  conjunctival  swelling^  or 
retinal  hyperemia.  Antral  idisei-»  extending  into  1 1  •«- 
mi.:'  i .hi ■!■.  ;iii  the  symptoms  of  orbital  inflammation, 
with  displacement  of  the  eyeball  upward,  paresis  of  the 
inferior  rectos  or  inferior  oblique,  and  the  appearance  oi 

n  tumor  in  the  Inner  pari  of  tin   orbit.      '  1"! i- ■   recognition 

of  'in  '  auee  of  the  orbital  diet  aae  maj  dopi  ad ecogni- 

linn,  by  transillumination,  of  filling  of  the  antrum,  or  bj 
clinical  history  of  previous  mitral  •  i i  — . . i -  •  ■ .     M 
growths,  starting  in  the  antrum,  ma)  cause  roucn   the 
same  train  of  ■•;.  mptonu.    Trcatrocnl  of  the  antral  <  1  t~f:i^<- 
ia  the  primar)  indicati  a 

Disease  of  the  Frontal  Sinns.— Tempo) ni •_•■•  ■  sla  sore 
"i  tin-  piivii-.'!'  Ix-twoi'ii  ill'.1  i'ronuil  sinus  and  the  tut 
a  II-  ni'  tlic  ethmoid  is  followed  by  a  ruse  of  fulness  in 

the  frontal  n-^ii  n,  ur  frontal  headache,  which  ma 
extremely  and  tenderness  over  the  pullej  of  t li«- 

supcrior  oblique!  Recurring  attacks  of  headache  from 
this  cause  may  be  wrongly  ascribed  to  eye  strain.  When 
the  closuN  i-  dm  to  swelling  of  il»-  mucous  membrane,  it 


may  be  cut  abort  by  pa  probe  into  the  sinns,  or  by 

the  application  of  adrenalin  solution  to  the  upper  pan  of 
tin-  nose.     Chronic  or  n  rmanenl  1 1  ne  exit  from 


the  frontal   sinus  is   followed  by  the  accumulation  of 

D1IICU8,  Causing  mucocele-  ;  or  pus  and  nhsoess  or  empsi  iii.-i 

of  the  sinus.  The  act  umulation  eausi  i  a  loss  of  1 1  »«•  ml 
glow  over  the  sinus  usually  obtained  by  transillumination 
with  a  small  electric  lamp  plaoed  beneath  the  brow.  It 
i-  customary  to  compare  the  appeal  tained  on  the 

ride*  ;  lull  frequently  the  disease  affects  both  aides, 
«r  one  side  of  the  sinus  may  be  vary  amall  or  absent. 
An  X-ray  examination  may  In-  a  raluable  supplement  to 
the   tzansiuumination   t ■ — t .     The   pain  or  bee 
usually  .-1111111111(111-,  l. ut  subject  iere  exaierlm 

and  made  worse  by  stooping  or  -training.  There  ic  com- 
monly some  tenderness  over  the  sinus.  Abnormal  dis- 
charge into  the  nose  is  usually  absent.     Often  the  dis- 
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i  is  unrecognised  until  distension  of  the  sinu 
bulging  downward  of  the  roof  •■!  the  orbit,  or  a  Astalons 
opening  through  the  bone  leads  to  orbital  inflammation 
and  ubfla 

Displacement  of  the  eyeball  is  apt  t<>  i"  downward  and 
outward,  but  swelling  in  the  orbit  may  also  cause  for- 
ward displacement,     Kvtn  ;ii  this :- 1 : > - < ■ .  ill 

probe  ll gh   I  lie   fistulous   ii|MiniiM  into  the  -"■nil      m;i.\    In 

Meet  : i iv  in  differentiate  the  oonditioii  from  orbital 
periostitis.  Where  the  disease  bas  nol  extended  into  the 
intra  nasal  treatment  may  be  sufficient.  But  win  i 
the  orbit  has  been  invaded,  it  becomes  neoctwarj  to  pro- 
due  obliteration  of  tin  frontal  sinus  by  ono  of  the 
operations   di  in    works  on  the  diseases  of  the 

nose. 

Ethmoidal  Disease. — Mm-nolr  ;m,l  .  ti  >  p\  <-im.i  of 
the  ethmoidal  cells  arc  quite  liable  to  cause  destruction 
of  the  orbital  plate;  and  tumor, or  suppurative  inflamma 
tion  within  the  orbit.  The  displacement  of  the  eyeball  is 
commonly  outward  and  forward.  The  condition  maj 
resemble  severe  lacrimal  disease.  The  probing  ol 
fistula  may  Ik-  necessary  to  i-ial-li-li  a  diagnosis.  It  i- 
able  that,  without  any  such  extension  into  the  orbit, 
ethmoidal  disease  i-  :i  -  -  ■ ..  i;i  i  «-•  I  wit]  -os  of  disease 

of  the  uveal  tract  ami  vitreous  opacity. 

\^  ben  the  ethmoidal  disease  has  not  broken  through 
the  orbital  wall,  free  drainagi  through  the  nose  and 
appropriate  intranasal  treatment  may  eft©  t  a  inn-.    \\  Inn, 

irer,  an  abscess  or  fistula  in  tin1  orbit  i miunic 

with  the  ethmoidal  cells,  a  fret   opening  should  !"■  made 
through  the  orbital  t'  ad  the  ethmoidal  cells  into 

the  nose,  a  drainage  tube  inserted,  and  the  cavities  kepi 
thoroughly  cleansed. 

Sphenoidal  disease  is  not  known  to  extend  into  tin- 
orbit  except  through  (lie  ethmoid.  Ii  may,  however, 
•  ;in-'    tin  of  the  orbital  vessels,  as  well  an  optic 

neuritis  and  i  phy,  through  'In-  close  relati f 

to  the  cavernous  -inn-,  orbital  vein-,  ami    optic 
uerve. 
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MECHANICAL    INJURIA     OP    THE     BYE    AND    ITS 
APPENDAGES. 

CONTUSIONS. 

• 

Thk  lids  with  their  loose  cellular  tissue  permit  free 
extravasation,  and  free  diffusion  of  the  I » 1 « n »< I  which  is 
oxtmvasated. 

Henoe  bruise  of  the  lids  is  likely  to  be  Billowed  by 
very  noticeable  ecchymosis  and  much  swelling.  The 
swelling  conies  and  goes  rapidly.  The  discoloration  takes 
one  or  mors  weeks  to  disappear.  The  lids  also  become 
discolored  from  hemorrhage  attending  injuries  to  the 
bones  of  the  orbit,  or  the  base  of  the  skull.  With  such 
injuries,  the  discoloration  appears  many  lionrs  or  days 
r  the  Injury,  end  then  not  at  the  point  of  imparl  but 

at  the  |Mirt  of  the  lids  just,  within  the  margin  of  the  orbit 

In  i>ruise  of  the  lids  extravasation  i-  cheeked  I"  the 

immediate  application  of  prc.-v-.urc.  'I'lic  traditional  beef- 
steak, with  its  astringent  alluiininous  juices,  offers  an 
excellent  method.  Kqually  effloBoions  is  the  prompt 
application  of  cold,  as  by  an  ioe-eompres.s.  Tin-  benefit 
of  cold  oeesOS  with  the  period  of  extravasation.  After 
that,  pre  -inc.  and  later  occasional  hot  fomentations,  and 
massage,  are  indicated. 

Heavy  contusions  about  the  head  an'  liable  to  cause 
fracture  of  the  bones  of  the  orbit,  with  important 
effect.-*  on  the  eye  and  its  apjK-ndai:  ■■■•ium  <y  B 

snefosuM  onnceted  with  the  respiratory  tract 

may   admit  air  to  the  cellular  tissue,  oansing  emjuiy 

l'!'i".  -  on  the  blow  or  tin-  frontal  ami  malar 
eminences  are  transmitted  to  the  sphenoid,  when-  their 

I'm,,-   may  MUM  jrorlnn-    ' I'ln/ri  hi;    thr   optic  foHBM  •>.  Slid 

immediate  blindness,  from  laceration  or  compression  of 
the  optic  nerve.    At  first  the  ophthalmoscopic  appearances 

may  be  normal,  bul  in  a  few  week"  white  atrophy  of  tin- 
optic:  nerve  appears ;  and  from  the  Gi  •<  the  pupil  responds 
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Imperfectly  <-r  not  at  all  to  light  thrown  into  the  nficeted 

l*:tr:ily-i«   (if  other  ir.mial  nerve*   may  fell  tUTO 

ni'  the  mm  of  tbc  skull,  cithei  ii  onoe  worn  laceration  <>r 
hemonhnga,  or  gradually  after  from  pr< 

by  exudate  or  callus.  Tba  abductes  ia  bj  lor  the  most 
nil-.  affected,  the  paralysis  being  often  bilat 
Dislocation  of  the  eyeball  may  be  produced  by 
oertam  contusions,  as  by  toe  horn  of  a  cowi  The  globe 
luis  ilni-  I ><-•  1 1  pushed  diiI  -ii  i h;ii  ill-'  litis  fell  behind  it, 
or  has  been  thrust  into  the  Meal  cavity  or  maxillary 
entrum.  Fracture  of  the  -.vails  of  the  orbit  thrusting  < I ■•  m 
outward,  or  atrophy  of  orbital  tissue  following  inj 

I.;  m   raii.Hi'il  niitphtluil>\i>  ■  i. -.<■(■  pa"!.  171).     Kraeture  of  the 

walls  of  the  orbit,  throating  them  in,  emphysema,  hemor- 
rhage, inflammatory  exudate,  or   the  pahnes  of  the  OOUlai 

muscles  cause  ivupliiliiiim'i.1.    Traumatic  pulsating  exoph- 
thalmos i-    !-ewhere  described  (page  472).   Tranmatie 
location  of  the  lacrimal  gland  into  the  lid  has  occurred. 

Rupture  of  the  eyeball  ia  oanaed  by  blowa  like  that 
of  the  list.  It  is  commonly  located  a  little  back  of  the 
npper  inner  part  of  the  cornea  I  margin,  and  parallel  with  it. 
Often  the  crystalline  lens,  and  sometimi -  .il- ..  the  his,  is 
cated  through  the  rupture,  beneath  the  conjunctiva. 
The  line  of  rupture  appears  somewhat  irregular,  and  dark 
with  incarcerated  uveal  pigment.  The  lens  is  at  fir^t 
yellowish,  becoming  whiter  and  shrunken  with  tin1  lapsi 
of  time.  The  iris  if  not  torn  from  its  attachment  falls 
l«ick  from  the  cornea,  rapeoudly  in  the  direction  of  tiie 
rupture,  where  it  may  be  folded  under  so  as  to  be  entirely 
concealed.  The  softness  of  the  eyeball  immediately  after 
injury  will  reveal  the  existence  or  a  rupture,  if  locate 
far  back  that  it  cannot  h  seen. 

After  recent  rupture,  rli"  prolapsed  Ii  us  or  iris  should 
be  removed  from  Ixmeath  the  conjunctiva,  ami  the  edges 
of  the  rupture  drawn  together  with  fine  sutures.  Usually 
the  injuries  to  the  interior  of  the  eye  arc  so  great  as  to 

'•uses  recover  with 
Jul  sight  by  the  aid  of  lenses. 
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Contusion  of  the  eyeball  n..(  powerful  enough  to 
cause  rnptnrc  of  the  Mien  occurs  from  ■  blow  with  a 
small  atone,  a  marble,  the  001  k  of  ;>  champagne  bottle,  ox 
the  knot  on  the  end  of  a  whip*lasb.  Ii  mej  oanse  con- 
junctiva] eochymosia,  rarelj  ■  small  euporaoial  slough 
end  ulcer  of  the  cornea,  and  often  serioat  lamage  to  atruo- 
within  tin  Beleroeomeal  '":it. 

Rupture  of  the  iris  from  contusion  of  the  eyeball  is 
not  ran  -  It  may  occur  al  die  Biliary  border,  iii'ii»ii>ili/><ix, 
oanainB  :i  false  pupil  behind  the  margin  "i"  the  cornea, 
and  a  Rattening  of  thi  sidk  of  the  Dormal  pupil  toward  it, 
aa  shown  in  Fig.  143.  Radiating  ruptHres  of  the  iria  also 
occur.  I '  1 1  •  \  may  appeal  either  aa  nicks  in  the  margin 
of  the  pupil,  rupture  oi  th<  iphinot  r,  or  fhwiri^  in  tin- 
Bubstanoe  of  the  in.-.   Tbea*  are  shown  in  Fig.  1 11.    Buoh 

©  o 

FM  us-- Iridodtelyili, i. .iniiv "t  Irlafrem  In <4Haqr Mtaobrntnt, aakUii 

Ihroncli  which  i*  m*.-i  "iirKfii.  and  c«u»Uik  llmi 

Of  III."  Itur  putlll.      H|.)illlill[iiii""|'li-  llllll 

Kit,  in  trie,   'inir.  la iii.  sphincter, ttd  xpu*- 

iii-'i  uf  the  rmiiniitiK'  Irti  Obcre. 

as  are  attended  with  hemorrhage  into  the  anterior 
chamber,  hyphemia  (page  108)  which  may  Cora  time  conceal 
tin  in  or  hi  iy  .':ill  attention  tu  ;i  ni|i(un  v.i  small  us  other- 
wise to  be  overlooked.  Bnefa  hemorrhage  fa  commonly 
entirely  absorbed  in  two  or  three  days,  but  it  may  recur. 

Paralysis  of  the  iris-sphincter  [traumatic  bido- 

pfeaia)  withoul  rapture  may  occur  from  stretching.    The 

pupil  is  found  partly  dilated  and  sluggish.     It  usually 

ins  it-  power  in  a  few  days  or  weeks.    Permanent 

dilatation  is  inure  apt  i<>  depend  on  slight  rupture. 

Traumatic  cycloplegia,  paralysis  <ii  Bceommoda- 

ti< hi  from  injury  tO  tin-  •  •iliary  body,  m;i  Ur.  I  BU 

ing  impel  a  from  inability  to  toons  near  objects. 
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A  temporary  art  may  arise  from  injury  f<>  the 
same  part. 

Tin iv  maj  i .i-  i "  hemorrhage  into  the  vitreous, 

complete  I"-    oi   si^jht  until  it  is  removed  by 

inn. 
The  treatment  for  audi   iiijuric*   by  contusion,  h 
first  complete  real  of  the  eye,  under  a  n  with  the 

cation  of  cold  it"  tltere  an  igm  i  i  violent  n  action, 
After  nil  symptoms  of  inflammation  have  subsided,  it 
may  be  well  to  try  the  effect  of  a  myotio  if  the  pupil 
remains  dilati  I,  Whin  iridodialysk  causes  diplopia  or 
annoying  diflusion,  an  inci  tie  i»  tut 

ie  a  riphery  of  the  cornea  •  ol  the 

aeparauon,  and  1 1  ■  •  -  edge  of  the  iris  drawn  into  ii  and 

poerati  I  or  fa  ita  m  u  with  ched 

portion  of  the  iris  may  bo  removed  by  irid©  3uoh 

injuries  to  the  i ri-*  often  permanent]}  impair  vision. 

Injuries  of  the  lens  by  contusion  of  the  globe  in- 
olnde  tra  and    duhcaiion   •>/  the 

The  firm  ruptnre  of  the  lens-capsule  and 

i-    little  from  thai  peneb  iting  wounds. 

Dislocation  oi  I  page  124)  may  he  into  tin  ante- 

rior  chamber  (Fig.  I  IVi.    Mori'  commonly  it  i.^  backward, 


r*. 


Its.— ir  rlur  i  Ih.ii.Ihi 


I 


awl  still  more  frequently  it  is  only  partiul,  tlio  k-n 

luck  nl  circumference,  causing  mj 

:tnil  ed  curvature  and  oblique 

position.     Tin  nr  there 

be  considerable  pecovt  it.  Such  injuries  should  Ih>  treated 

by  tin-  earlj   npplionti  old    to  diminish  reaction, 

Hid  nsuallj  the  pi  ..•.  rlri  ttie. 


MECIIASICAI.   1S.IVI 


Later  a  myotic  ma\  be  benefit  ial,  and  the  n  indi- 

cated on  page  426  become  appropriate. 

Traumatic  Edema  of  the  Retina  (O  Re- 

tina i. — Bruise  ol  the  eyeball  i-  sometimes  foil 
temporary  impairment  of  sight  without  any  external  svf- 
denoe  of  injury,     Bui  the  ophthalmoscope  shorn  in  the 
first  few  boon  ;>  diftuse  gray  basinem  or  more  di 
opacity  of  the  retina  :>'  the  posterior  pole  of  the  ■  ■■>. 
probably  due  to  edema.     This  badness  won  begins  to 


1 1  union 
. . f  1 1 . . -  i , ■ : 7", I  ■-..<■      I  lu-<ltrk  »|Kit  il». 

diminish  and  itirely  in  rrom  two  to  four  days. 

1 1   is  often  associated  with  slight  l<  f  the  choroid, 

which  remain  visible  longer.    After  disappearance  of  the 

retinal  opacity,  the  vision  is  - i  stored  i"  noi 

Real  of  Die  eyes,  with  gimnlinjr  against  excessive  liirht  in 
nil  ih<-  treatment  reqnired. 

Injuries  of  the  Choroid.  — With  the  changes  of  the 
retina  above  described,  there  often  occnr  am  ill  patches 
pf    ligb^   yellowish,   swollen    choroid,    which    BUM 
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trrangi  'I  in  something  of  nl  concentric 

with  the  optic  disk.  Thi  -■•.  If  not  attended  with  hemor- 
rhage, (ads  gradually  away  after  a  feu  days,  ihe  Rmdin 
becoming  quite  normal  in  appearance,  Bnl  if  the  injurj 
has  been  more  severe,  the  patches  may  run  together  form- 
ing one  i  r  more  light  crescents,  or  then  may  for  :• 
Im'  cooooaled  by  hemorrhage  into  the  vitreous.  A 
weeks  later,  when  the  hemorrhage  has  been  absorbed,  the 


ure  if  lie  It  i  imtll 

jltk  ami  llm  limruU 

mill  to  l"  trophy  with  massing 

nl'  pigment  atone  its  borders.    Often  there  arc  also  in 
complete  choroidal  atrophies  in  other  pai  i   fundus. 

This  is  the  appearance  known  asm-  iroid 

and  illustrated  in  Fig.  1 1".    The  retinal  vessels  ore 
to  croc   Ihe  atrophic  area  uninjured.    The  lesion  Is  prob- 
ably an  atrophy  following  injury  and  partial  rupture  of 
the  tissue  of  the  choroid       Its  striking  curved   form, 
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usually  roughly  oonoentrio  with  the  optic  disk,  may  be 
duo  i"  a  sharp  beading  of  the  ooats  of  the  eye  occurring 
all  ng  tlii.-.  line,  when  Hie  glob*  is  forced  book  against  the 
support  riven  by  the  optic  nerve.     In  Bevere  injuries, 

i  iiu -cil  iilitod  may  pan  behind  the  choroid  detaching  it 
(ton  'lie  selon. 
Treatment  is  similar  to  thai  of  other  contusion  leakma 

within   Mi.'  globe — rv-,1   |.  r  a  mydriatic.      After   the 

slight  leeinns,  ri'civ  i  rv  may  he  complete.  But  "  ruptuiv" 
is  usually  attended  with   marked    permanent   i i ■■{>:■  i ri n< -■  1 1 

.-I  vision. 

In  ram 0000*1  optic  neutritis  or  atrophy  may  l>e  dtir  to 
force  transmitted  to  the  nerve  from  bruise  <>f  the  •  wimll 
<»r  other  contents  of  the  orbit 


WOUNDS  WITHOUT  LODOP.MRNT  OF  FORF.ION  B0DIF.5. 

Although  it  i-  convenient  to  consider  apart  wounds 
complicated  by  the  tougjemesit  of  a  foreign  body,  it  is  beat 

to    regard   every  v.i-     nf   tiuumari-iiii    ;i-    |.i.--ili|y  e |ili 

<i  in  this  way.  until  Em  on  reveals  the  contrary. 

The  out  -ti"i>  of  probable  infection  must  also  be  eon- 
liderea  in  ovory  case,  and  the  effort  made  i"  reodcrthe 
wound  aseptic     In  doing  this  it  mnsl  be  remembi 
that  bemorrhage  la  a  guard  against  sepsis,  and  shonld  not 

be  chocked  too  promptly,  nor  -I id  effused  Mood  !><■  too 

industriously  diluted  md  washed  away  by  watery  solu- 
tions. 

Wounds  of  the  lids,  on  not nt  of  the  vascularity 

of  the  parts,  nnita  early,    Hut  because  of  the  !•><•-• 
of  tli  involved,  the  lip-  of  the  wound  are 

liable  to  be  displaced  and  if  they  unite  thus,  s  permanent 
deformity  i-  caused  <)n  this  account  it  is  extremely 
important  thai  the  [Kirtf  should  b  brought  into 

proper  apposition,  and  permanently  Used  by  :•  nufrV  ienl 
number  Iny  delay  about  doing 

this  is  especially  harmful,  iucn  ii  of  near 

tissne,  where  for  a  metic  reasons,  as  well  ;«*  the  future 
flexibility  and   usefulm      at  the  part,  it  is  <-s|XH.-ially 
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Important    b     t  dooe    tin-   -  ir  ti.---.ii>'   u>   a    minimum. 
When  then  L   alt.- in:.   Iota  of  tissue,  il  isbettei  ton 
place  this  l.v  drawing  In   neighboring  tissue   by  sum.' 

bio  operation  than  to  trust  t<>  its   replacement 
granulation  ti  tun. 

The  resulting  deformity  I  rhen  tUu  wound 

parallel  t"  the  fibers  of  the  orbicularis  muscle.     I 
likely  tob  stand  nx  [cull  (••  prevent  when 

the  9 id  ■■■■■<  »ds  through  the  free  edge  of  the  lid.     fa 

ni'  il,i  might  net  die  and  harelip 

jive  the  best  result,     <  tare  should  I"    b 

are  ole  inline  i  of irfao  i  h  ouj  III  together,  and 

inflaiiiiM.il. 1 1 -v   iwelling  must  be  kepi  down  by  tin-  con- 
tinous  application  of  cold.    Thcsiil  >uld  be  ce 

lull;.-  placed,  including  the  dct>t  1 1  <■!'  the  tissues.    They 

ID  i',    b<B  Inspected  ea<  li  •  I  - '  ■•  ,  .nnl  any    that   show  evnh-nees 

Itch  liole  ilv.     ikit  some  u 

remain  until  the  -  ubaidei  ana  union  is  likely  to 

In  linn,    [f  the  stitohee  arc  withdrawn  early,  the  p 
in  mpportcd  and  protected  by  properly  placed  strips 
taster.     The  same  drc  i    to  be  em« 

ployed  as  after  operation  ion  the  lid  XIX). 

wounds  iii  certain  regions  require  special  care.    Thus 
the  division  of  n  canaliculus  generally  makes  it  necessary 
li  both  portions  to  prevent  obstruction  to  the  flow  of 
tears.     A  wound  of  the  upper  1 1 « X  may  divide  the  tendon 
of  the  elevator  muscle,  in  which  case  the  ili\i<liil  ends 
be  searched  for,  and  united  to  prevent  permanent 
Deformity  of  the  lids  caused  by  old  scan  can 
In-  lessened  by  prolonged  me 
require  some  of  t li<-  most  di  ihI  difficult  of  ph 

operations.     Swelling  of  tlic  li>l*  should  never  prevent 
ni  search  foe  accompanying  lesions  of  the  eyeball. 
Penetrating  wounds  of  the  orbit  lly  deep 

in  cot  n  with  their  extent  on  the  surface.     'J 

an-,  ii  cially  liable  to  !*»«!•  -  Ibreign  bodies, 

neull    t"   thoroughly  i  nd    i t  rtain   os  to  tlie 

I.     They  may  <■,  en  lie  <  ntin 
sealed,  or  easily  overtooked  •  n  aoi  iuni  of  the  swelling 
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superficial  structures.     Injun'  of  the  optic  nerve  will 
name   inatanl   blindness. '    Injury  to  ■   muscle   oa  i  i 
impairment   "i    function   that    may  only    !«'  discovered 
later.  rTemorrhage,oi  i  mphyaama  produoi  - 1  Kophthalmoe, 
which,  from  the  latter  oa  .-■ .  is  reducible  bj  pressure. 

In  the  treatment  of  Boofa  wounds,  the  n  moval  of  any 
foreign  body,  cold  to  keep  down  swelling,  asepsis,  and 
<li-.iii  tin- important  |»>inta>    Bhortly  after  injury, 

the  wound  should  be  washed  out  with  warm  boric  amd 
or  salt  solution.  Later,  hydro... -n  ilii.xid  should  be  em- 
ployed. 1 1  then  i-  tendency  to  the  formation  ol  a  sinus, 
a  drainage-tube   should    be    introduced,  or   the  wound 

packed  with  iodoform  gUttC. 

Wounds  of  the  conjunctiva  only  usually  require 
cleadaing,  the  replacing  of  any  Hap  in  normal  position, 

and  closing  of  th<  eye  for  < r  two  days  until  n 

can  occur.    Very  extensive  division  wd  separation  of  the 

niiir.inc  ma)  require  sutures.    They  should  be  fine  and 

removed  by  the  tlur«I  or  fourth  day. 

Wounds  of  the  Cornea.— Kvcn  alight  abrasion  of 
the  cornea,  such  i  fteo  made  by  the  R  il  of 

an  In  y  cause  extreme  pain,  with  photophobia  and 

inability  to  use  the  eyes.  Tin-  cornea  is  particularly 
liable  to  infection  ;  so  thai  all  cornea]  wounds  should  be 
closely  watched  until  the  surface  is  again  covered  «iiii 
epithelium.  Even  after  this,  an  erosion  may  recur  with- 
out ovidenl  cause.  Corneal  injuries  arc  particularly  dan 
genua  in  the  presence  of  lacrimal  obstruction. 

On  account  of  the  rigidity  of  tin-  cornea,  tin  W  B)  very 

little  tendency  to  displaeemcnl  of  the  pa  thai  i  ren 

extensive  irregular  wounds  very  rarely  require  suture. 
Deep  wounds  always  leave  some  permanent  impairment 

of  transparency',  alt) gh  this  may  he  slight,  and  ii  ool 

in  fnntof  the  pupil,  of  no  importance,    when  the  wound 
extends  into  the  anterior  chamber,  the  escape  of  aqn 
humor causi  -  die  loss  oftbe  normal  tension  1 1  the  gh)be,and 
abolition  of  tin-  anterior  chamber.     Wbundt  of  the  cornea 
involving  deeper  Btmctures  are  chiefly  of  impo 

that  connection. 
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The  treatment  must  indude  oarefu]  cleansing,  repeated 
daily,  the  instillation  of  a  mydriatic,  protection  of  lite? 
i  lighl  dreesing,  t"  prevent  the  i  atrance  of  par- 
ticles "I"  dust  which  tend  to  lodge  In  the  wound  ;  ami  if 
this  in  of  some  length  and  extends  through  tho  cornea,  oom 

tilcto  rest  of  tin-  eyes,  and  av  i  bed,  until  union 

ias  occurred.     Cold  applications  should  l><    used    with 
caution. 

Wounds  of  the  sclera,  if  tho;  do  nol  perforate  i(, 
require  simply  oleansiog,  and  heal  quickly.  If  they  ex- 
tend through  the  whole  thiokix ■-.-,  tl..-v  -.,u  ■■  diminished 
tension  of  the  eyeball,  and  danger  of  infection  oi  the 
vitreous.  All  st ru<-t ur.-  [ . r . . ] : . ] . - i 1 1  •  into  the  wound  should 
I.  The  wound  mu-t  l><  carefully  cleansed,  and 
if  extensive,  closed  With  one  or  more  fui'.'  sutures.  '  'old 
may  be  used  for  the  firs)  day  01  two,  to  kei  p  down  reac- 
tion; and  the  eve  should  be  kept  ai  real  under  a  mydl 

until  repair  is  well  started.     Very  extensive  wounds  "i 
the  sclera  may  still  allow  reco'  he  eye,  even  > ■-  i r t « 

useful  vision.     When,  however,  from  the  general  disor- 
pnniwjtioti   i >f  the  eve,  <>r  the  commencement  ofirido- 

itis,   it    becon  d   thai   only  a 

disorganised  globe  can  remain,  il  will  greatly  shorten  the 
period  of  disability,  a*  well  r  of 

sympathetic  ophthalmitis,  to  prompt!]  enucleate  1 1 * •  -  In- 
jured organ. 

Wounds   into  the  ciliary  body  are  regarded  as 
cialiy  da-.  The  prolapse  of  the  ciliary  body 

into  the  wound  is  likely  to  interfere  with  drainage, 
and  consequent  swelling  of  the  lens  may  increase  the 
obstruction,  and  infection  Is  espeeiallj  liable  t<>  occur. 
Especial  eere  must,  therefore,  be  taken  to  remove  ill 
prolapsed  or  Injured  tissue,  even  though  thi 
enlarging  the  original  wound. 

Wounds  Involving  the  Iris.— Tnal  a  penetrating 
wound  involves  the  irN  may  \h  ted  from  tiic  pres" 

of  IiIihkI  in  the  anteri  iber;  or  i  I  by 

distortion  of  the  pupil,  or  the  csisteo  d  opening 

En  the  iris,    r  of  1 1  •«-  iris  into  a  corneal  wound 
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appear*  as  a  rounded  dark  brown  tumor,  at  the  site  of  the 
wound,  while  the  pupil  is  found  distorted,  and  the  iris* 
tissue  dragged  in  the  direction  of  the  prolapse.  The  pro- 
truding ins  ib  ;it  tir-t  readily  distensible  bj  the  escaping 
aqueous,  and  may  appear  to  include  more  of  the  bis  than 

it  really  does,  and  may  vary  in  oi»    from  day  to  day.      It 

soon  becomes  oovered  who  a  layer  of  gray  tranalitoent 
lymph,  and  then  slowly  flattens  down  to  an  adherent 
leucoma,  unless  ii  be  quite  extensive  or  the  eurronnding 

oornes  KHfmns,  ro  which  cat ■<■  iris  may  be  drawn  in, 

and  anterior  staphyloma  develop 

Treatment. — Simple   incision    of   the    iris,  or   .Iran 
removal  of  I  part  of  it.  is  generally  not  followed  by 

reaction,  or  prolonged  healing.    When;  how  i 
Ifae  iris  prolan  imeal  or  scleral  wound  the  case 

is  more  *  In  ■  few  coses  ol  prolapse  into  small 

Dorneal  wounds,  die  iris  mag  be  pushed  back  into  position 
and  tlic  prolapse  not  recur.    Cases  of  prolapse  near  dm 

periphery     ma;.     In-    lell    to    llatlin    down    wilhoul     further 

trouble.      Bui  in  all  oases  of  large  prolapse  near  the 

renter  of  tile  cornea,  or  of  proliahle  inloclinn  ol'  the  pro- 
truding iris,  llial  are   seen  within  the   lir-i   day  or  fcWO,  the 

protruding  portion  should  be  out  off,  and  the  stump  freed 
a-  far  as  possible  from  it*  adhesions  to  the  cornea.  Prom 
about  die  third  to  tin   tenth  day  it  may  be  beet  not  to 

excise  a  prolans)    Of  I  In-   iris,  because  of  increased  risk  of 

general  infection  of  the  <■  tor  the  tenth  day  the 

excision  of  the  prolapse  should  be  done  if  it  seems  to  be 
extending.  Prolapse  of  the  iris  greatly  retards  the  com- 
plete healing  of  the  wound,  a  large  prolapse  taking  six  <>r 

;ri  weeks  to  flatten  down. 

\\  oundj  of  ilie  iris  are  to  be  treated  with  rest  and 
iatic-  until  the  aye  is  free  from  redness  and  irrita- 
bility. At  first  cold  may  be  used  to  lessen  the  reaction, 
if  it  does  not  injuriously  influence  the  cornea.    Tin    1,1 

should  lie  kept  closed  with  a    light  i  Chapter 

XIX;  until  the  corneal  wound  is  well  united,  or  die 
prolapse  is  Battening  down. 
Wounds  of  the  lens  oause  swelling  and  opacity 
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-.'  1. 1  h  genorallj   goes  ou  to  h  f.  and  In 

young  ncrtont  in. is   be  followed  bj   001  ibnorption 

of  tin    I'n       The  opaoit)  ma}  be  noticed  willi  tlie  onh- 

1 1 i.i 1 1 Dope, or  i iy  oblique  illumination,  immcdinti  ly  after 

the  injur-..  Ii  begira  al  the  wound,  and  extends  with  a 
rupidity  proportioned  to  the  tin  of  the  opening  in  the 
i'n    eapaulci     Ifthiai  the  whole  Ion*  may  become 

ban)  mi  b  ii'u  boats.    [8cc  Pig.  1 18.)    Ii'  the  p 


Fie   IML— TrmunmUe  cm icncfiw.  after  wound  of  l*n»,  Willi 

i  Mi 

glower  the  opaoitj  nut)  assume  .1  snmewhat  ~i » -1 1= » 1  •  -  form. 
clom  I)  reeenibliofi  posterioi  [Hilar .  ntanu  t.  iScc  Fig.  130.) 
When  the  wound  in  the  capsule  i-  quit*  small  it  may  en« 
tirelv  close,  and  the  opaoit)  disappear,  or  remain  perma- 
nently confined  to  the  immediate  geatol  injury,  Some- 
time- the  hasfneaaof  ili«-  lens  becomes  p  u.-i:il  immediately 
after  the  injury,  then  in  :i  few  wceka  cb  »«  up  «<>  n  g 

vera!  months  later  the  lena  alow))  becomea 
entirely  opaque. 

When  the  opening  in  the  capsule  ia  large,  tlie  swelling 
of  the  lena  pushes  out  fYagmentaol  tin  even  the 

whole  nucleus.    These  li>-  in  the  angle  of  the  ani 
iher  until  .'  ind  ah*  rbed.     Tliey  uanally 

e  pcrieorneal   rcdm  --.  pain.  photoj»hohia,  and 
even  oooasion  iridocyclitis  and  lew  of  the  eye 

Tiaalinant  —The  <■}<■  should   immediately  be  pi 
under  ntropin,  with   n  ~t  and   protection  from  excess  of 
light.     Ii  the  wound  i-  minute,  Ihia  given  Ibe  beat  ch 
ut'  healing  without  causing  gen  ml  opacity  ;  and  tla 
|.!i  !••  inaction  of  il»-  ciliai  tnnsi  In-  thug  main 

I  for  many  week*.     If  the  swelling  of  th< 
great,  and  the  eye  shows  signs  of  irritation,  tin-  len 
ut  least  the  nucli  m  and  greatei  pari  oi  tla  cortex,  sit 
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be  extracted,  [f  the  patient  a  young  and  1 1 1»  -  leoa-ohangea 
cause  no  serious  disturbance,  they  may  be  allowed  \a  pro- 
ceed without  interference  until  absorption  is  complete; 
or  if  it  eeBflS)  one  or  mora  need  lions  may  !»•  done 

to  renew  the  process  until  the  pupil  is  dear.  H  the 
wound  is  through  the  eiliary  region  it  will  be  beat  bo 
enlarge  it  and  reniov.-  1 1 1 < -  \<  u-  with  other  injured  tissues 
.witliciin  delay.  After  removal  of  the  crystalline,  i  i  v 
recting  lena  will  be  required  for  distant  vision;  but 
usually  it  will  be  impracticable  to  employ  tile  are  along 

with  the  ntlnT  if  ii  'I  vision. 

Wounds  involving  the  vitreous  an  of  importance 

chiefly  on  ai nl  of  their  liability  t"  Lnfecti which 

will  be  oonaidered  in  connection  with  the  lod t  of 

foreign  bodies. 


FOREKiN  BODIES  IN  THE  EYE  AND  ORBIT. 

The  possible  lodgement  of  a  foreign  body  should  be 
considered  in  connection  with  every  penetrating  wound 
of  the  eye  or  its  related  structuree.  Their  removal  is 
necessary  to  recovery,  and  their  presence  is  liable  to  be 
quite  overlooked.      Tiny  are  searched  for  in  tli 

ral  way  as  foreign  bodies  imbedded  in  other  parts  of 
the  body. 

For  pieces  of  metal  and  glass,  that  are  not  too  minute, 
tin-  Hinigen  or  io-royt  aflbrd  very  valnal.K  assistance. 
The  importano  of  locating  n  foreign  body  exactly  baa  led 
to  the  taking  of  radiographs,  from  different  directions  , 
and  the  us.'  ot  a  metal  indicator  (method  of  Sweet)  placed 
at  a  known  position  in  front  oi  tin  eye,  with  the  radio- 
graph of  which  that  of  the  foreign  body  can  be  accurately 
compared.  To  gel  the  besi  reauJta,  i  current  of  high  tei> 
alon  mast  !"•  used  allowing  a  short  exposnre;  and  the 
patient  should  be  placed  in  a  comfortable  attitude,  ibest 
lying  down),  to  lessen  the  blurring  due  to  slight  elm i 
of  position.  The  sensitive  plate  is  bound  to  the  temple 
n.\ t  tin'  injured  eye,  and  the  tube  placed  on  the  opposite 
aide  of  tile  bead  and  rather  In  front.    To  locate  foreign 
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bodies  in  the  orbit,  bits  of  lend  may  bo  fastened  to  the 
skin  at  known  pointi  mi  th   orbital  niargin  to  give  pi 
inr  < parieon. 

Lids  and  Orbit.— The  BwelKng  of  the  li-l-  after  in- 
jury readily  conceals  any  foreign  body  lodged  in  :i  wound 
Biade   in  or  through  them;   hence    in    every  case,    lh» 
<|i|iili  of  tin-  « nl  -Imiilil  lie  can-fully  examined,  enlarg- 
ing it  if  d  i"  admit  the  little  finger  ti>r  the  pur 
|xi«!t\     Wry  lur-jv  foreign  bodies  bavt    been  extra 
from  the  orbit,  or  from  the  maxillar}  antrum,  none,  or 
brain-cavity,  into  which  they  bad  passed  through  the  orbit, 
when  the  history  oft]  ,m  die  previous  examina- 
tions by  other  Htrgeons,  h  id  riven  no  indication  of  their 
Ioce.     When  round  a  foreign  body  must  l»  removed, 
should  I"-  lab  un  very  free  drain 
if  then  i-  any  suspicion  of  penetration  ol    t S t< -  cranial 
cavity. 

Powder-grains  are  liable  to  be  lodged  by  accidental 
explosions  in  the  lids,  conjunctiva,  cornea,  or  sclera. 
The  potassium  nitrate  and  sulphur  of  the  grain  an 
(jiiii-kly  removed,  i-m-m^  a  temporary  inflammation  . 
arhile  the  line  particlefl  of  charcoal  become  gradually 
diffused  through  the  ndgbboriiuj  tissues,  causing  a  pi  n 
nenl  bluish  stain.  Removal  of  the  grains  should  be 
e  fleeted  as  i)uk-kly  a-  |>i--il>lr.  The  more  Bopcrficial 
may  bi  removed  bj  thorongb  scrubbing.  The  deeper 
grains  should  be  touched  «iil>  the  galvano-cautery,  or 
with  nitrio  acid,  i  igh  in  which  tin-  pan; 

m"  <•::  imbedded.      These  procedures  niaj  i»  • 

ried  out  undei  local  infiltration-anesthesia  if  the  gn 
an-  few,  Inn   if   the  grains  are  numerous,  they  require 
anesthi  aia  by  ohloroforro. 

Foreign  Bodies  in  the  Conjunctiva.— These  have 

direct  bco  •-  only  to  the  part  ofd njunctiva  exposed  bs- 

tweeu  the  litis  on  cith 

liable  t<- 1»-  carried  by  the  rubbing  of  tie-  lids  on  the 

be  conjunct^  tfi    i  rre- 

tly  small  particles  will  be  found  In  n  -i  on  the  Mirl 
of  the  upper  lid,  about  the  middle  oftlie  upper  border 
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of  iIm;  tarsal  cartilage,  as  illustrated  in  Fig.  1 10,     Bat 

iii;.  roaj  beoomc  Iber  portion*, especially  in 

the  retrotarsal  folds;  and  if  retained  many  hours,  they 


149.— foreign  i-T  lid     Md  everted  lo 

(bow  the  muni  point  of  kdjfcmcnt. 

become  imbedded  Id  the  swelling  caused  by  their  pres- 
enoe,  and  even  large  massi  -  do  13  remain  concealed  for 
months.  Thi  heads  of  grass,  and  grain,  and  bain  of 
caterpillars  are  likely  to  become  imbedded  in  the  swell- 
ing of  granulations  the}  cause,  ami  thus  remain  unde- 
tected.    (See  Ophthalmia  NodOBtt)  pagi I  243t) 

Foreign  bodice  are  to  be  searched  rorj  first  by  careful 
inspection  of  the  exposed  portion  of  the  ocular  conjunc- 
tiva; tlun  by  the  evenjion  of  the  upper  T  i « i  (sec  \ 
then  I'v  retraction  of  the  lower  lid  with  the  eyeball  turned 
strongly  upward;  and  then  1 1 1<-  lifting  of  the  upper  li«l 
iVmiii  tli  globe,  while  it  is  tamed  strongly  downward. 
Points  of  inflammation  and  swelling  of  the  m<'inlirane 
to  be  way  carefully  exposed.     W  i.  ItlMfor- 

li.jn  body  is  to  be  pr ptly  removed.    Usually  it  ran  be 

wiped  awaj  with  a  pledget  of  cotton,  otherwise  ii  may 
be  seised  by  nue  forceps.  Partieles  of  quicklime,  <>r 
of  metal  thai  has  entered  in  a  molten  state,  may  require 
snipping  loose  «itl>  the  scissors. 

Foreign  bodies  in  the  cornea  earn  pain  and 

omfort  when  they  project  sufficient]])  t"  scratch  the 
upper  li<l  with  every  act  of  winking,  Bui  if  entirely 
imbedded,  thi  k  unnoticed  until  after  one  or  more 

days' attention  ia  drawn  t<>  the  eye  on  account  of  th 
suiting  inflammation,     Then  there  are  found  pericorneal 
redness,  pliotonhol  ■  ■•  lacrim&tion,  a  contracted 

pupil,  and  often  reddening  <■>  the  optic  disk,  [f  left 
alone,  suppuration  goes  on  around  the  fonngn  body,  with 
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all   (In-  dangers  of  a  suppurating  ulcer  <>t"  ih< 

uhiii  the  foreign  bodj  is.  loosened  ami  wiped  awaj 
ili«>  lids 

In  rare  oases,  juppurati toes  not  occur,  but  the  n.r- 

ik.iI  epitheliam  proliferates  around  it  until    tin-  foreign 
body  is  imbedded  in  white  epithelial  masses,  which  li< 

depressi if  the  corneal  surface.    It  may  thus  be  retained 

fur «.''  tea,  months, or  e\  en  j  •  are.  The  resulting  lesion  i*  a 
white  or  grey  spot,  which  may  "i   maj    nol  bavi 
running  te  il  From  the  lirobna.     Ii   i-  illustrated  in  Fig. 
ISO,      Particles  of  powdered  oliarcoal,  die  residin 
powilcr-^niin,  and  a  few   other  aseptic  substonoi  %  may 
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remain  in  il ernes,  indefinitely  withoul  causing  irrita- 
tion. Other  Bubetam  irritants  .'I'  u  specific 
character,  as  tho  fragmenl  r  shells,  which  cause 
"<v.              ■  l.cr-'  keratitis." 

Diagnosis. — Ha/in.--  "I   the  cornea,  or  greater  boo- 
■  i.    if  the  nearest  portion  of  the  pericorneal   zone, 
may  point  out  the  location  of  a  foreign  body  ;  or  this  i 
l>e  revealed  l>y  irregularity  of  the  corneal  surface,  which 
■  in  be  detei  ted  by  placing  the  coi  i  that  tin-  sin 

.in  -."  in  it  ill"  i-:  Section  .>t"  a  large  window,  and  wip 
■way  flio  t<iir^  and  mucus  with  a  swab  of  absorbent  . of 
ton  :  or  by  a  dmp  of  fluoresoin  Bolution,  which  will  cx>lor 
any  |x>int  where  the  corneal  epithelium  has  been  lost 

But  a  foreign  body  may  be  deeply  imbedded,  and  may 
11-  effects,  although  ho  small  n 
aroely  viniblo  to  the  unaided  eye,     Tin    i  ornea 
therefore   ho   -warvhrd   with  tin-   ophthalim. -<>>]..•. 
the  strongent  convex  lens  with  which  il  is  furnished,  to 
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discover  anything  lodged  in  front  of  the  pupil,  and  with  u 
good  magnifier  under  oblique  illumination. 

Foreign  bodies  in  the  cornea  must  he  distinguished 
from  small  opacities  in  the  deeper  media  (see  page  HI), 
exudates  in  the  cornea,  or  even  specks  of  pigmentation  on 
the  iris. 

Treatment. — The  foreign  body  should  be  at  once  re- 
moved (see  Chapter  XIX)  with  the  damaged  and  soft- 
ened tissue  around  it.  This  includes  the  removal  of  the 
ring  of  brown  staining  which  quickly  forms  around  any 
foreign  body  containing  iron,  and  which  if  left  will 
separate  subsequently  after  prolonging  the  irritation  (mi 
also  page  499).  Any  remaining  ulcer  is  to  he  treated 
as  directed  on  pages  277  and  282. 

Foreign  bodies  in  the  sclera  may  be  quite  con- 
cealed by  the  swelling  of  the  conjunctiva.  If  left  there, 
they  may  remain  for  many  years  without  causing  irrita- 
tion, or  may  ultimately  Ik-  thrown  off'. 

Anterior  Chamber  and  Iris. — A  wound  through 
the  cornea  or  limbus,  with  the  diminished  ocular  tension, 
reveals  that  the  wounding  substance  has  |»enetrated  tin? 
globe.  (Vitally  it  goes  deeper,  but  sometime*  it  vttttm  in 
the  anterior  chamber  or  iris,  and  a  careful  search  should 
Ik:  made  for  it  there.  Hemorrhage  into  the  anterior 
chamber  may  conceal  it  for  a  time  •  but  usually  <-areful 
s<-arch  by  oblique  illumination  will  di-<-l«*e  it.  for  the 
rno-t  minute  foreign  Isxlies  have  not  •viih-'u-ux  f'm*  to 
j«w.  through  th<-  cornea. 

Troatmont. —  If  imU-dded  in  tl*-  iri-.  the  f-tfifat 
liody  lll.'IV  will|elinie»  \m?  pi<-k<-<l  out  with  the  lsag1*4  (jf 
•I'-'  I ...  'if  with  line  f'ireeif-  i«fi*W';«*"J  tiir-ugh  aii  ii*-i*4oM 
in  the  t>'-*ri>i  j/:iii  of  the  p*-ripii*ry  >■:"  '.'.'•  '■'•nv-a.  iJut 
0'iially  ii  i.-  imi'h  >af«  r.  a-  «<-']  a-  «»»:'•  r.  "•  •!<•  am  'in- 
i\"Uiuiy.  i<  ni'/vin;'  the  injured   t/f/fc'—Ji  •■£*  %.'*-  iri*    with 

l!>«    Jofi  it'll  \*A:    in    ll.       W  Ik  u  •'<    fr>f»-3*J    *«*J<    !>e»  J'jOW 
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iory-i^n  bodies  in  tli«'  anterior  chamber  arc  danga 
even  an  eyelash  01  bit  of  epithelium  carried  in  through 
;i  perforating  wound  of  the  cornea,  becomes  the  starting 

point  "i  :i  i  j  -i  i  gee  psgi   332). 

l,cns. — In  tin'  1  c  1 1 .-  ;i  foreign  bodj  neeeasarilj  <•:!■ 
cataract,  which  «ill  soon  conceal  it     It  is  therefore  in 
portatri  in  :ill  a  ■•■■  of  foreign  body  in  tin  <  ye  in  carefully 
inn    the  lens  with  tin-  ophthalmoscope,  and  ohli 

illumination    and    ;i  :."»«l   magnifier,  ;i-   w ifter  the 

injury  an  possible.  If  the  opacity  has  already  gone  ra 
far  a*  to  make  the  proa  noe  of  the  foreign  body  uncertain, 
tin  I;. .i:i;'.  ii  rays,  or  the  subsequent  presenei  orabaencc 
of  inflammation  of  tin-  uveal  tract,  must  be  relied  on  for 
a  diagnosis. 

A  foreign  body  in  the  lane  does  not  usually  cause  in- 
fection nf  the  eye,  or  severe  inflammatory  symntoroe. 
nnlen  then  is  great  swelling  ami  rapid  disintegratioii  of 
tin-  lens.  With  tin-  foreign  body  in  the  lent  il  in  th 
fore  advisable  t"  wait  until  the  traumatic  cataract  has 
matured,  or  bo  far  advanced  as  to  make  its  removal 
necessary,  and  thin  the  lens  should  1"-  extracted  through 
a  rather  large  incision,  with  an  upward  iridecton 
dii-  i-  neon  iva  the  swollen  ic  it      The 

foreign  body  will  nearly  always  be  extruded  with  tin-  lens* 
itance;  if  it  i*  not  it  must  be  removed  with  a  mag- 
net.  scoop  0»  form 

Vitreons,  Retina,  and  Choroid.-  \  foreign  body 
<  Dtering  the  vitreous  ami  remaining  in  it,  or  |tcn<  (rating 
the  coata  of  the  back  of  th-  eye,  usualhj  nfection, 

and  loss  of  tin-  eye  through  purulent  or  chronic  pi 
inflammation  :  anil,  bo  it  eonstil 

an  rspecial  nu  aat  ••  t'i  the  other  ■  j  e,  thr  apathetic 

ophthalmitis.  The  foreigu  body  ma]  lie  mi  II,  the  Bight 
at  first  unimpaired,  leas  pain  may  !«•  felt  than  from  :i 
slijiht  ai  r  the  cornea,  and  vet  tbt  be 

,-'il  to  iiiuiii  diate  destruction. 

Ifti.i  foreign  body  be  email  the  reaction  ma)  be  slight, 
seven'  inflammation  not  Betting  in  until  the  con  cqiienccg 
of  infection  extend  from  the  w "I  to  oth  inn*, 
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but  the  ultimate  Ion  of  the  eye  if  the  leas  certain. 

If  the  foreign  body  be  huge,  ''-  i  atranoo  oauaaB  so  much 

nemorrhage  and  gem  ml  disturbance  thai  sight  is  :it ie 

lost,  ; 1 1 1*  L  the  patienl  may  ahon  decided  symptoms  of 
shook.  Great  edema  of  the  conjunctiva  and  lids  maj 
quickly  occur,  .in  that  in  a  few  hour-  the  aye  shows  clear 
evidence  of  severe  injury,  and  before  these  symptoms 
subside  tlie  suppurative  or  chronic  plastic  inflammation 
is  (airly  started.  Borne  foreign  bodies,  aa  metallic  copper 
and  it*  alloys,  cause  inflammation  by  their  chemical 
properties  even  when  aseptic. 
Diagnosis  — After  injury,  the  eye  ahould  be  thoroughly 

examined  at    the  earlii  st  [  k  •  -  -  i  I  ■  1  •  ■  niotneiit.      It  may  then 

l>e    easy    to    determine    the     present r    locaii I    a 

foreign  hoily  which  a  few  hours  later  would  lie  quite 
oonoQaled  by  increased  opacity  of  the  leu-  or  diffusion 
of  hemorrhage.  'I  lie  pupil  should  he  dilated  and  a  care- 
ful ophthalmoscopic  examination  made  of  every  pari  of 
the  interior  of  the  eye.      Metallic  particl  rally 

detected    by  their  glitter.       Air-hiihhh-s  in    the   vitreous 

which  appear  as  spheres  with  a  dark  outline,  although 
tiny  tend  i"  li-e  to  the  upper  part,  may  indicate  the 
direction  taken  by  the  foreign  body  :  or  its  track  may  be 

marked  hy  shreds  of  hlood-clot.  A  localised  hemorrhage 
may   he    found    to  conceal    it  ;  or  a   wound  of  exit    may 

be  discovered, 

If  the    fore  urn    hodv   cannot  be  seen,  careful  inquiry 
niii-t  I)c  made  as  to  the   probable  nature  of  the  body   by 

which  the  wound  was  inflicted,  and  the  direction 

of  impact.  If  it  he  a  piece  broken  as  from  the  edge  of 
B  chisel,  the  si/e  and  shape  BU  !"■  8001  -rlained  by  in- 
spection of  the  tool.  If  tx  fragment  is  l)elicvc<l  to  have 
struck  the  eye,  and  not    to    III-.  .■  nitcrcd.  only  lire  finding 

of  the  fragment  oan  be  regarded  as  proving  this.  Patients 
are  likely  to  assert  positively  thai  nothing  had  remained 
in  the  eye,  because  the  familiar  sensation  of  a  foreign 
bod)  on  the  surface  is  lacking,  or  because  they  hope  I 
the  injury  is  nol  go  serious.  Sometimes  then-  i>  «■% . 
clear,  hut  incorrect,  history  of  flu-  WOQndittg  body  having 
32 
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dropped   out  after  injury.     If.  with  ii  cornea]  wound, 

there  is  also  penetration  ol  the  iris  or  lens,  it  maj  ix 

lull  ntly  assumed  that  the  wounding  body  I 

and  we  may  presume  it  baa  remained,  unless  it  b 

thing  like  a  niece   of  wire,  which  has  Iwcn  pulled  out 

afterward.    Ins  discovery   of  localised  bemorr 

the  fundus  quite  unconnected  with  the  wound  "i  i  ntrnnec 

ia  a  strong  indication  of  thi  presence  of  a  foreign  I 

When  nothing  can  !»•  seen  with  the  ophthaln 
the  field  of  vision  diould   lie  taken  with  a  candle  in   the 
dark-room  ;  awl  a  marked  -<■■  ■•...ina.  or  other  detect  in 
visual  field  may  indicate  the  location  of  the  foreij 
Instantaneous  blindness,  produced    by  a  small   for 
Itody,  as  ;i  liird-ehot,  indicates  that  the  optic  nerve  hai 
been  struck  either   at    the  disk  or  behind  tip-  eyeball. 
f  the  li«ls  appearing  some  time  after  the  in 
jury,  and  most  Intense  near  the  margin  of  the 
eeehynio-is    o  iijunrtiva,    appearing  similar!' 

id,  is  evi  hemorrl 

which,  it'  in",  from  the  wound  of  entrance,  proves  thai 
tlie  foreign  body  baa  not  lodged  in  the  eyeball,  brri  hat 
•  1  mi  into  the  orbit  If  a  foreign  body,  as  a  bird- 
.-■I mi.  has  entered  the  eye  through  1 1 1 •  -  |KisteHor  wirincut, 
the  softening  of  the  globe,  and  hemorrhage  in  the 
vitreous  announce  the  accident. 

The  Rontgen  ray-  should  bt  appealed  to  in  all  douhl 
ful  ctuKit.     Hut  some  foreign  bodies  cast  no  appreciable 
shadow  from  them:  and  even  metallic  partio  oiler 

than  1    mm.  iii  I  nsSons,  are  likely  to  give   no 

evidence  of  their  ninsuuee. 

Treatment  and  Procnoeis. — Th  I  possibli 

inov.-il  of  the  foreign  body  is  the  fir-t  thing  to  ' 
end  in  the  man  01  cases.      It  sii.mt.l  usually  1)0  doni 
any  i  n   to  the  removal  of  the  eye.  nf 

iron  moved  by  the  ma  I  hapter 

XIX).    The  certainty  of  the  removal  is  proportionate  to 

the  stri'ii  of  the  I 'it  of 

steel.  <  Mln  r  ton  ign  bodies,  no!  inflm  need  by  the 

mnat  be  'I'1.  b)  lonrps  or  a  so-  p. 
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iln-  purpose  ii  is  the  surgeon's  duty  to  open  tho  eyeball 

whcnover  the  la  if f  the  foreign  I«m1v  can  be  Known 

with  strong  probability. 

The  sec I  point  is  t->  remove  all  badly  damaged  and 

probably  infected  tissue.  On  this  account,  the  wound  of 
mo  should  l»-  enlan?  <l.  or  the  new  incision  made 
free  :  and  all  tissue  in  which  the  foreign  body  is  entangled 
should  be  removed  with  it.  After  this,  the  treatment  in 
in  I"  that  appropriate  to  wounds  of  the  parts,  careful 
cleansing,  cold  t"  subdue  reaction,  rest  of  the  eye,  and 
rest  in  bed  until  reaction  begins  to  subside. 

A  few  foreign  bodies  |>ass  thmu^li  tli«:  vitreous  into  the 
retina, choroid, or  s.-h  ra.  without  causing  infection  oraeri- 
oiu  inflammation.    These  have  usually  entered  through 

the   eornea,    and    iris,   or    Im-.    or   Ii:-.m     |i;:--  .I    through 

the  lids.  The;  an  usually  very  -mull.  When  Bueh  s 
roreign  bod]  is  firmly  imbedded  and  lias  remained  quite 
innocuous  for  m  vera]  days  m  weeks,  it  is  proper  to  let  it 
be  and  await  developments.  Bat  such  can  are  so  rare, 
that  me  possibility  of  a  benign  course  ought  not  to 
influence  the  treatment  of  recent  as 

Even  after  the  succeesful  extraction  of  a  foreign  body 
Ibe  safety  of  the  eye  i-  qoJ  Besured.    In  the  majority  of 
-.  useful  '  il  be  lost,  and  the  injured  eye  may 

have  to  !»'  sacrificed  for  the  safety  of  the  other.  Even 
when  the  eye  Beams  to  do  wall  tor  ■  time,  it  may  become 
i In  seal  of  '.  slow  uveitis  that  after  weeks  or  months  will 
destroy  it.  The  pros|>ect  of  a  useful  eye  is  beat  after 
early  removal  of  s  small  foreign  body  which  ha 
through  the  iris  and  lens,  and  when  the  tisane  in  which 
it  lies  has  been  removed  with  it. 
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REMEDIES  AND  THEIK  APPLICATIONS. 


ROENTGEN  RAYS. 

Roentgen  Rays. — Beside  the  harm  the  X-raya  do 

i«.  other  porta  of  the  body,  experiment  has  shown  ihcj 

lo  meal  ■  1  - < n i . i •_! ■  -  I"  ill-  eye.    They  should  be  applied 

by  one  who  hew  i  fill  knowledge  of  their  effect*  and 

Bxparience  in  their  application  under  skilled  supervision. 

But,  if  used  with  caution,  expert e  shows  thai   the 

X  -r.iy  may  be  effectively  employed  fbi  d 

without  any  neoen  ua  nn&vorabk  efli 

Gere  must  1»  old  (a)  too  longexposui 

inj  exposure*  before  the  patient's  susceptibility 

ii:i-  been  thoroughly  tested  [gevenu  v ka)j  (e)  unneees- 

iarj  exposure  of  healthy  parte.  To  meet  1 1 1 •  -  bet  require- 
ment, a  shielded  tube,  a  mask  rendered  impervious  by  tin- 
foil or  lead  paint)  or  a  plate  of  glass  "r  metal  with  an 
opening  just  Urge  enongh  to  expose  the  part  to  be  treated, 
may  be  employed. 

REST. 

Rest  of  the  eyes  may  be  made  al  the  use 

ni'  i  oyclopli  n<  and  the  i  impiote  exclusion  of  lijtht .  or 
by  dari         alone,  if  the  a  bUion  has  been  lost  bj 

Commonly  only  relative  reel  is  required.    Under 
ordinary  linmlu^-  lisjln  the  retina  and  stimu- 

li to  functional  activity.  Vi-t.  with  both  eyes  ban- 
daged there  is  very  littk  incitement  to  exertion  of  the 
ocnb  i!  under  gice  there  in 

the  effort  of  it.  commodatioa. 

Bospcnsion  of  t li<-  customary  occupation  may  be  :<ll  the 
rest  required  in  n  give  Even  the  looking  at  dis- 

tant objectf  i-  la  valuable  test  Ril  thorn  habitually  engaged 
at  close  looking.      Directions  to   rest  the  eyes  should 
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specify  how  they  are  i  ted.     Rest,  by  nse  <>f  lenses 

and  pri-m  .  i    discussed  in  Chapters  \"  1 1  and  \"III. 
Exclusion  of  the  light  is  indicated  ill  active  inflnm- 

I  n:tl  l<  >t  I  -  nt'  tht'    P'tilia    :ilnl    pll"toplloliiati  Of   f<  ■  I  i  1 1 ;  1 1  nrigtll. 

Absolute  darkm m  is  rarely  advisable,  and  only  tor 

abort  periods,  on  see it  of  the  general  depression  it 

causes.     The  chief  benefits   of  exclusion   or  light  are 
gained  by  moderate  illomination  and  avoidanoe  of  eon 
tr.iit,  by   sudden    i  of  illumination,  or   looking  at 

bright  lights  with  u  'lark  background,     (hnokid  gl< 
should  be  worn  only  during  exposure  to  1 1 1<-  brightest  light, 
or  when  the  eves  are  first  exposed  to  bright  light,  being 

removed  when  the  eye-  become  ;•  iiril  tu  it.      Amln  r 

■ydlow  (/hit*  is  1 tficiol by  excluding  most  chemicaj  rays. 

General  rest,  througn  it>  powerful  Influence  on  the 
circulation  and  the  aervone  system,  is  an  important  means 
of  combating  acute  inflammation.  Best  u  bed  la  the 
most  complete  rest  ii>r  those  who  find  it  not  irksome,  and 
it  includes  rest  from  many  stimuli  that  sot  on  the  Dcrvoos 
system  when  the  patient  is  up,     It  is  most  importent,  in 

tin-    early    StagM    of    an    iiillammai ion,    or    to    restore   an 

exhausted  patient  tea  general  condition  favorable  to  heal- 
ing, when  it  becomes  decidedly  irksome,  it  is  generally 
mi  longer  helpful,  but  may  have  an  effect  quite  the  oppo- 
site "I'  thai  sought.  Even  when  the  object  of  so-called 
rest  is  simply  in  prevent  displacement  ox  parts,  as  of  the 
flap  after  cataract  extraction,  or  a  graft  after  a  plastic 
operation,  it  may,  if  too  rigidly  enforced,  defeat  the  pur- 
pose, by  causing  a  nervous  irritability  in  which  the  patient 
will  not  be  able  t<>  avoid  the  slight  movements  thai 
barmful. 

MAS5AQE. 

Massage  of  the  eyelids,  often  combined  with  the 
ii  e  of  boric  acid  powder  or  ointment,  h  sometimes  a 
valuable  aid  in  chronic  conjunctivitis  and  trachoma.  The 
required  movements  are  those  of  stroking  or  friction  of 
the  li'l  i i]m hi  the  globe,  with  some  kneading  l"  tween  the 
forefingers  <>r  the  thumb  and  finger.   The  stroking  should 
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be  from  ili.  Ild-margtna.     Tin  muiipul 

uppHcatiuns  arc  [ 
■  hi  page  606. 

For  episcleritis,  pannus,  and  glaucoma,  pr  sure  i    lobe 
made  upon  thi    eyeball  through  1 1  < •  ■  closed  lid*.      The 
direction  of  the  movement*  should  lx   ratluit,  from  < 
the  center  of  (be  o  i  ad  the  equator  o  ball ; 

and  ginular,  around  the  center  of  ibc  cornea  ag  n  •  i 

To  reduce  infiltrations,  lessen  th<    effect**  of  cicatricial 
contractions,  and  pal  the  parte  in  the  lx  i  condition  For 

Iikwtic  operations,  pinching  up  of  th<  skin  of  tin  lids,  and 
meading  or  rolling  ii   between  the  thuml I  linger,  <■■ 

an  important  procedure. 

Pot  corneal  opacities  m  imkiru! 

the  corneal  surface  in  a  radial  or  circular  dircctii  n  wiui 
ili.   back  of  a  leu  spatula,  or  special  instmmcnl 

made   for  the   purpos  In    !•>'•'  i  broughl 

under  the  uifluena  of  a  1  •»*-=*  I  anesthetic.     M 
I'M-  i-  considered  under oataraoi  operations. 

Massage  for  glaucoma  is  performed  by  plan  ing  the 
point*  of  two  or  three  Angers  and  the  thumb 
press  through  lite  lids  upon  the  anterior  portion  of  the 
sclera;  an<l  l>v  alternating  tin  pressure  and  shifting  their 
position  causing  the  dimpling  of  the  different  part*  o 
eyeball. 

APPLICATIONS  OF  MEAT  AND  COLD. 
Dry  heat  is  applied  to  relieve  pain  by  covering  the 
with  hot  dry  cloths,  frequently  changed,  iw      in. 
thing  hot  wrapped  in  flannel.     The  electric  heater,  in 
which  a  proper  current  h  passed  through  ;i  flat  coil  of 
light  wire,  is  convenient ;   bul  a  coil  ol  tubing  through 
■  •■  lii- 1  not  vat  r  ei  eulatea  will  serve.      Hot  air  mo 
obtained  by  forcing  air  through  ;i  heated  tube. 

have  a  temperature  of  I|H|   to  160'  C.    A  mis 
of  air  and  steam  may  lx-  nsed  »i  a  temperature  of  l"    to 
rheated  air,  -•■  cured  by  pas  mgh 

aphttinnm  tub) i'.'l  in  the  flonv  of  ;i  Paqnclin  lm 

can  !*■  need  io  oanterisc  tin  cornea. 
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Hot  fomentations  are  used  to  nli.v.    pun, 

resolution,   hi    h;i-ii  ii   and   facilitate   suppuration.      They 

ore  applied  by  pin  log  a  cloth  wrung  oai  of  very  li<>t 
r  upon  the  eye,  and  changing  il  (Si  another  equally 

lint,  whenever  il  Ix'i  ■oiiii-.s  rimil'iirialilv  oooled.      <  M-tu-nilly 

rinv  are  oootinued  bnl  a  few  minutes  at  a  time,  won 
periods  being  repeated  if  aeedfa]  several  time*  a  day. 
The  temperature  thai  the  region  of  the  eye  will  endure 
with  ultimate  comfort  and  benefit  la  often  surprisingly 
high,  especially  when  it  has  had  a  few  minu  oome 

gradually  aooustomed  bo  the  heat. 

Hot  Water  as  a  Caustic.— In  some  oases  of  ulcera- 
tion of  the  oornee,  an  excellent  inflnenoe  "m  exerted  by 
dropping  upon  the  oloer  one  or  two  drops  of  srater  as 
boiling  temperature  :ls  [wm^H«^    'I'o  do  this, 
the  eye  is  prepared  for  the  application.    Then  the  one  or 

two  drops  of  Wat*  t  ait  held  in  tin*  pipette  ovi  r  a  latuji 
flame  until  ju.-.t  al  the  boiling  point,  and  then  dropped  on 
the  uloer  as  auieklj  ai   possible.    The  prolonged  use  of 
very  bol  application-  in  cancer  will  sometimes  destroy 

the  morbid  tissue.  A  -pongi'  wet  from  minute  to  minute 
with  boric  acid  solution,  as  hot  as  can  be  borne,  is  held 
to  the  part  twenty  minutes  of  every  two  or  three  hour--.. 

Hot  Water  as  a  Styptic. — The  best  agent  to  cheek 
bleeding  after  enucleation  of  the  i  yeball,  or  removal  of  a 
tumor,  is  hot  water.  It  may  be  applied  by  wringing  it 
out  of  sj-ongen  as  hot  as  can  be  borne,  so  as  to  fall  in  a 
stream  on  she  bleeding  area  :  or  it  may  be  better  applied 
from  a  large  pipette,  such  an  i-  n-<  ■!  for  washing  the  con- 
juii.'tiva.  Ii  •'■■•ins  to  exert  no  deleterious  influence  on 
'Ii.  conjunctiva  or  wound-surface,  even  when  so  hot  that 
the  neighboring  skin  moat  bs  carefully  guarded  from  tlic 
overflow,  for  fear  of  it-  being  burnt  ami  blistered. 

Poultices  must  be  used  with  caution  about  tin 

since  they  may  aggravate  conjunctival  and  corneal    in- 

tl  imiuutions,  or  Bitot  disastrous  intra-oculai  suppnration. 

Bometimea  as  for  a  stye  or  other    lid-inflammation,  the 

M|>|iiirating  point  maybe  covered  by  a  poultice  bo  ad- 
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■i  .i-.  to  leave  free  n  large  |«irj  of  tin-  lids  and  the 
assure  Ix  tween  them. 
Cold  i-  used  upon  the  eye  to  prevent  or  Itason  the 
stion  after  injury,  and  to  combat  acute  inflammation 
in  its  early  sflges,     l(  ia  contraindicatcd  when  thci 
risk  of  sloughing  of  the  cornea,  or  when  iutapplia 
cause-  serious  discomfort.  1'nxt  the  api>lu 

ooldnuutb \tiiuunu.     A  common  method  i.-s  to  plaoe 

by  the  patient's  head  a  block  of  ice  upon  which  are  laid 
'  dire.'  or  four  pieces  <.f  surgical  lint,  or  small  cloths.     (  toe 
oi'  these  ia  hud  upon  the  dosed  li<l  minute  01 

until  it  bee •-  a  little  warm,  win  u  it  u  replaced  by 

another  piece  ami  laid  back  on  the  ice  to   •■mil  n 
Cold  may  also  be  applied  by  pounded  ice  in  a  small, 
i.  rubber  bag,  oroy  ice-water  run  through  a  ©oil  of 
lead  or  rubber  tubing. 


THE  MAKING  OF  AW>LICA TIONS  TO  THE  CONJUNCTIVA. 

Conjunctival  Instillations. — Solutions  are  dropped 
in  the  conjunctival  sac,  either  that  they  may  be  absorbed 
through  the  cornea  and  thus  reach  and  influence  the 
Ulterior  of  the  eye,  or  for  their  dii  >d  on  i  in- con- 

junctiva itself. 

To  affect  the  interior  of  the  eyo  il  i-  important 
the  solution  should  ranch  the  cornea  undiluted.     The 

effect  in  obtained  by  having  the  patient  look  " 
ward,  fixing  1 1  on  Some  point  on  the  door  and 

iiiK  fixedly  al  it  \>itli  tin-  other  eye  Tin-  upper  lul  tA 
the  eye  in  which  the  solution  i*  to  be  placed  is  then 
gentlj  raised  by  slighl  traction  on  « t*«-  skin  of  tin-  lid 
one  finger  of  the  led  hand,  and  retained  (hue  by 
pressure  of  the  skin  against  the  upper  margin  of  il"' 
orbit    If  the  patient's  head  re  I  .1  firm  support 

where  he  cannot  dram  back  from  this  pressure,  it  is 

thus  1 ntrol  the  movements  of  the  lid.    The  patienrs 

i  should  I"-  tilted  back  i<  when  Ihe  upper  Ud 

i.iwn  up  the  lashes  will  be  out  of  ll"-  way. 

With  the  ordinary  rubber-bulb    pipette  or  medicine 
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dropper,  ill'    required  drop  or  drops  arc  then  dope  [ted 
on  the  upper  margin  of  tl"-  cornea.    They  booum 
l»-  iillowitl  !••  liill  im>  i  ■  •n.-i< ].'i-.»i>li  distance,  on  aooount 
of  ill--  increased  on  the  force  with  which  they 

will  strike  the  iir,     On   il the*  band, the  dropper 

should  not  touch  the  patient  for  fear  of  infection^     As 
instillation   will   I"-  mon    agreeable   it'  the  solution  i 
brought  to  blood  heat,  or  a  little  wanner,  befon  appl 
it.    After  the  application,  the  lid  i-  to  be  held  open  until 
the  patierri  so  mi  regainf  oontrol  over  I » i  -*  eyea  thai  be 
can  again  hold  them  open  will i  a- 

To  Affect  the  Conjunctiva. —  [f  the  drops  are  intend)  'I 
mil  for  oorneal  absortion  bul  t"  inBuenoe  the  conjunct 
the  patient  nun  be  allowed  to  roll  the  eyea  up,  the  low  erlid 
being  drawn  down  bj  the  finger  pn  unst  thoi 

gin  of  the  orbit,  forming  ;i  cup  in  which  drop  nay  be 
placed.  Bach  an  application  can  be  made  mosl  <-tl«  <  t  j  •,  i  K 
when  tlie   patienl    i-  lying  down.     Tin    lowr  lid  being 

still  drawn  from  the  globe,  the  ay*  si Id  be  rolled   in 

various  directions  until  the  solution  is  diffused  throngh- 
imt  the  conjunctival  sac.  As  soon  as  the  lids  are  allowed 
to  clow  tightly,  much  of  the  solution  "ill  be  expelled. 

When  it  Is  desired  to  prevent  floida  placed  in  the  con- 
junctiva from  passing  with  the  tears  into  tl"-  nose,  as  to 
prevent  tl»-  constitutional  effects  of  ■  mydriatic  through 
if-  absorption  from  the  mucous  membrane  of  the  nose 
and  throat,  gentle  traction  should  I"-  made  on  the  lids 
near  the  inner  ■-.'inlliii-.  in  BUCfa  a  Wtf  01  to  lnni  the 
puneto  away  I'mni  the  eye.  and  a  pledget  of  absorbent 
ii  held  in  contact  with  the  puncta.  Simple  pressure 
upon  the  caneliculi,  through  often  recommended,  unlet 
troqg   i    to  bt   very  unpleasant,  u  probably  of  little 

avail   lor  this  pUITM 

The  cyc-douchc  maj  also  be  need  to  make  applica- 
tions to  the  conjunctival  sac.    Tin  solution  i    placed  in 
ii ,  in.-  the  eye  applied  to  h  and  opened.  I  bi  throwing 
heiiil  hack  ihe  solution  enters  tin  conjunct^  il    i 

Washing  Chit  the   Conjunctiva.    -The   water    or 
solution  used  should  In-  at  blood-heat  or  warmer,     The 
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::i's  bead  should  be  thro*  Thi  po 

l:i:ii    ihoilld  h<»l<l  :i  BUSS    |)f    tbxurlx  III    I 

the  chock   to  aa  to  catch  the  overflow  ••!  fluid.     Die 
pipette  should  have  rather  i    largi   openii  mlb 

holding  "Hi1  or  two  Said  ouno  i       I  he  uppi  r  li-i  should 
be  drawn  away  from  il"    eyeball  by  the  lashes,  and  the 

solution  driven  into  the  conjunctival  iuus  with u  thing 

.1  spurt     This  is  repeated  with  the  stream  directed  tov 
i  In-  middle  and  aaofi  and  of  the  upper  lid,  along  the  lower 
liil,  and  Into  il anthu  ■.    Thi      i  iping  fluid  ii 

I).-    wipnl    uw.iv.   siikI     tin-    prmvss     r«  | » -:il ■ -•  I    :i- 

:u-v. 

Applications  of  Astringent  and  Caustic  Solu- 
tions.— When  t In  solution  i"  be  ipplied  to  tin  oonj 

•  inn. ml    that    it    Would  !»■  UIISU  I'    m-til 

ii,  ii  b applied  by  means  of  n  mop  made  bj    twi  tii 
little  tbaorbeol  cotton  around  the  end  of  a  k  or 

match-etiok,     This  is  dipped  into  the  solution  and 

•iin.-i  the  t idc  of  the  bottle, 
lid  u  everted,  :»  i"nr  examination  (set"  page   57). 
eye  is  tamed  strongly  down  while  the  application  is  made 
in  ihc  upper  lid,  and  np  for  the  lower  lid.    The  appli 
tion  having  been  thus  made  to  the  exposed  portion  of  the 
orfaoe.  the  1  i < I  i-  t«>  l>i-  turned  in,  and  with  the  eye 
still  turned  downward,  the  upper  lid  is  pushed  bach  at 

able  miller  tin:  Iimw  ;   :nnl    :i    sirnihi 

timi  practiced  for  the  lower  lid.    Thin  m  ike*  'I" 

the  liil  reached  by  the  mop  a  carrier  of  the  remedy  » r » t * . 

tin-  rerrotarsal   i'<M  which  cannot  be  so  reached. 

a  application  i  in  be  regulated  largely  by  the 
dryness  <>r  saturation  of  the  mop, 

Solid  applications  to  the  conjunctiva  an  made 
after  similar  exposure  of  the  membrane  1"  on  of 

the  lids.    The  surface  applied  to  the  conjunctiva  must 

000th,  Olid  not  applied   with  iimiivrssii:;.  i To 

gets  strong  effect,  the  applk  ition  must  be  made  sli 
to  give  the  solid  time  to  dissolve.     N  here  a  slight  effect 
lught,  the  surface  may  be  dried  or  partly  dried  and 
touched  lightly. 
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.  Medicated  gelatin  disks  are  applied  bj  dipping 
in  water  i"  Boflen  tlieir  edges,  aud  then  w4th  a  osjuol's- 
1 1:1 1 1  brush  laying  the  disk  on  Hi  oonjanotava  near 

the  upper  outer  margin  of  the  cornea.  The  eye  i  then 
in  I).'  closed  for  bby<  ml  minus  •. 

Applications  to  the   conjunctiva  in  children, 
who  are  Itabl  t,  or  by  a  sudden  movement  ol  the 

bead  i<>  endanger  tlie  eye,  should  i»-  made  thus:    The 
child  i-  seated  en  ihe  lap  of  the  assistant  or  parent  with 
iack  to  the  surgeon,  who  gpresdj  i  towel  or  oil-cloth 
apron  upon  bit   knees,  and  then  takes  the  child's  head 

i»  iv ii  iln  in.     I'ln   issietant  controls  the  child's  hands 

and  legs ;  and  the  surgeon  oan  bold  the  head  perfectly 
Beoure  and  steady  between  l>i>  knees,  while  having  both 
h.iii.l-  free  for  use  in  making  the  application, 

Subconjunctival  injections  are  made  witli  the 
hi  p  idermi  ■  ■  ring©,  through  a  Bne  needle.  \  t  "t .  ■  i  -  the  use 
local  anesthetic,  the  conjunctiva  is  sehsed  with  fixe 
tion-forceps, just  back  from  the  corneal  margin.  The 
poinl  of  toe  needle  is  thrnst  fairly  into  the  loose  suboon 
jniicii', :ii  tissue,  and  the  required  number  of  drops. 
!U  2  i"  'i.  gently  expeDed.  The  patient's  bead 
should  be  firmly  supported.  Some  of  the  solutions  used 
cause  severe  para.  The  needle  isqniokly  withdrawn,  and 
(he  li<t  pressed  for  a  minute  or  bo  against  the  (mini  of 
puncture  to  retain  the  fluid,  and  diil'iiKv  it  throughout  the 
adjoining  loose  tissue. 

ANTISEPTIC   AND   CLEANSING   SOLUTIONS. 

Heat,  the  most  generally  reliable  of  antiseptic  a 
may  be  applied  to  solutions  liable  to  be  contaminated,  by 
repeatedly  bringing  them  bo  the  boiling-point]  i>r  by  boil 
ids  for  five  minutes,  whew  ver  used  in  the  eye. 

Water  is  the  most  important  ingredient  of  all  antic 
tic  solutions,     The  thorough  washing  a  ufsotioua 

niiiiiri.il-,  and  of  what  may  serve  as  ;i  nidus  for  pntho- 
genic  I.;.  for  more  important  than  the  chemical 

on  nt'  any  solution  liiai    cm  be   BBfcly  Itswl  in 
juuetival  i!   in  uf  prime  importance  it- 
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BOlutiOQB,  wlii.li  rilll-I    I"'    ll-i'<l   I'lVi'lv   («.•!..    .Il'ci": 

lid  In-  iii  any  vey  injurious. 

Hydrogen    dioxid   ( peroaid    e/  /■■<.  i     for- 

nitilied  in  3  peroont.  solution  (Aqua  Elydrogenii  Dioxidi, 
D.fl  I'  )  -.-  the  best  agenl  tooleanse  freelj  opened  ■becaas- 
cavities  or  rinurew,  the  libention  of  oxygen  wherever  it 
coma  in  contact  with  pm  forcing  oul  the  contents  of 
small  poaketaand  i<il'l-.     It  iaalsoa  powerfhl  styptic 

I'olaaaium  pi  i  mangtmott  is  used  in  disinfecting  the  .-.kin 
or  conjunctival  sac,  and  aa  a  cleaning  wash  in  purulent 
conjunctivitis.  In  tbo strength  -it'  I  : 2000 it  may  benacd 
freely,  hut  strong  solution!  ar  i  quite  irritant. 

Formaldehyd  in  saturated  I"  per  oonl  solution  in 
water,  called  formalin,  frj  :i  powerful  antiseptio,  but  verj 
irritant.  Dilutions  from  1  :20to  I  :200  nay  be  uso 
cauterise  corneal  ulcers.  Solutions  of  I  : 600  to  I  :-2'hh> 
effective  in  cleaning  abscess  i  ivities  and  sinuses,  and 
for  disinfecting  tile  .-kin  of  the  lida  and  1 1 1<- 
prior  to  operation. 

Kiirmnlin,  1.  (fljj)  j 

Dsrtjllod  Wat.  r,  J(xk).  (fjjv); 

may  I"-  need  t"  deanse  tin  conjunctiva  in  purulent  con- 
jiinctiviti.-,  although  oven  tin-  fan-i •-  considerable  -umrt- 
ing,      A  solution  of  I  i  KKW  is  preferabh    for  clean 
the  conjunctiva  prior  t<-  operation.     Formaldciiyd  is  the 
beat  chemical  dunnibetanl  for  surgical  instrument* 
Chapter  XIX.) 

Trikresol  U  one  .>('  the  leasl  irritating  <>f  reliable  ger- 
mieidea    The  following  solution  may  be  made  tin 
Btruum  forcollyria,  and  "ill  previ-nt   tin  ir  I'niit.-iiniu.'itinii 
l>\  baotorial  p  m  ms  : 

Trikresol,  I   .tilj); 

Distilled  water,  lot  hi.  (($$). 

Or  ■  solution  of  double  thai  strengtii  may  !>.•  uaed  to 
rinse  tin  pipette*  tad  to  keep  tiiem  in. 
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Mercuric  chlorid  \JndUorii  of  mercury,  oorrc 
tubKmate)  may  be  used  in  washing  out  ahsces«*-cav 
ami  sinuses,  ami  for  cleansing  the  skin  of  the  lids.     "I" J»* • 

proper  strength  is 


Mercuric  chlorid  (cone 
Distilled  water, 


i(HM> 


0.  («'5i.j). 


For  use  OS  a  wash  in  tin-  conjunctiva  it  should  \UCR  I 
strength  of  not  over  1  :5000,  and  Esbest  replaced  bj 
irritant  solutions.    In  the  strength  of  l  :  600  it  i-  appli  id 
to  tli"  inner  surface  of  the  lida  for  trachoma. 

Mercuric  iodid  (biniodid  »j  mv  ii    naed  m  u 

antiseptic  wash,  in  what  i^  oaOed  Paneuf  totutii 


Mercuric  iodid, 
Absolute  alcohol, 

I  h -tilled  water, 

Mercuric    cyanid 
streogth 


l.fcr.  1); 
WO.  (fa): 
to  make  20,000.  (f.sv  i). 

inii.iriv    employed    i»    the 


Mercuric  cyanid. 
Distilled  water, 


1    jr.j); 

6000.  tfga). 


CONJUNCTIVAL  APPLICATIONS. 

Silver  nitrate  i-  used  in  the  Credo  method  fin  dea- 
troj  in |  the  vims  of  ophthalmia  neonatorum,  by  dropping 
into  tli"  the  new-born  child  a  few  drops  01  the 

following  solution 


Silver  nitrate, 

Distilled  water, 


ion.,  I 


A  solution  of  the  same  strength,  «>r  two  or  three  times 
this  strength,  is  applied  <«  the  llda  once  every  one  or  two 
days  in  purulent  ophthalmia,  during  the  period  of  profuse 
purulent  discharge.    Alter  the  application  of  one  or  I 
solutions  the  <  often  ncntralised  by  a  solution  of 

-  "limn  chlorid.    Hut  it  is  better  to  havi  m.    The 

severity  of  the  application  is  readily  modified  and  con- 
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tmlliil  by  the  saturation  of  the  cotton  applicator.    Kumar* 
cmb  solutions  of  slightly  diflbren  I  strengths  arc  there 
■  i r 1 1 1 ■  - ■  ■  — » i i-y.     One   solution,    wcik-r    t luiii    the   nlxn 

useful  fbi  ■  -:i i : it- i i : « I  conjunctivitis,  as  the  following: 

Silver  nitral  I.  fgr.  ij); 

1 1  iatilled  water,  260.  ii'.y). 

Organic  salts  of  silver,  recent!)  introduced  as  sub- 
stitutes for  the  nitrate,  arc  Ion  irritant;  but  their  tl 
ie  value  is  nol  blished.    The  prim 

one  is  protcayol  ■  combination  of  silver  with  :i  protcid 
It  i»  stabh-  and  fret  I*  soluble 


DlstUled  water, 


|t.x)j 


limy    lie    uhc<I    aa  a  collyrium    in    conjunctivitis,    i 
cleanse  the  lacrimal  sac  hi  -mi-.     A  20  ™  i 

solution  is  usod  as  an  application  to  tin   uvertetl  lid 

purulent  conjunctivitis. 

Argyrol  is  the  least   irritant  of  the  silver  salts,  il 
commonly  rattf'Pg  do  discorafort  whatever,     It  may  !«■ 
employed  in  solutions  of  from  2  t"  I"  per  '-"iit. 
solution  shonld  bs  fresh.     It  is  <ii<l  not  to  lie  reliable 
after  two  weeks. 

Pyoktanin  is  a  name  appli.il  to  both  the  aniline  dyes 
methyl  violet  (blue  pyoktanin)  and  anramin  (yellow 
pyoktanin).    Tiny  ere  oh*  lul   in  chronic  inflam- 

mation of  the  lacrimal  passages.    The  following  maj  be 
used  as  a  ooUyrium  or  to  oieanee  the  pasaagee: 

Methyl  riole^  I.  (gr. }) ; 

Distill.il  water.  I0CH 

Boric  acid  solution  is  used  slightly  weaker  than  ■ 
saturated  solnti'  n. 


Borie  acid, 
Distilled  water, 


t.fer.xij); 

•10.(1 


It  must  Ik)  made  sterile  by  boiling.     Win  n  pi     nl> 
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.1  oollyrium,  rose-water  or  camphor-watei  may  bo  i 
1 1  i-  often  prescribed  in  combination  with  borax,  thug; 

Siiiiuni  biborate,  I.  fgr.  \  1  j . 

Boric  arid,  2.  {gr.  C 

Rose-water,  80.  (7$). 

Sodium  chloric!  solution  is  osed  to  cleanse  1 1  ■  < treye, 
trash  "lit  the  anterior  chamber,  and  to  float  epithelial 
giaim  for  plastic  operations.     It  i- 

I  lommoa  Bait,  1.  (gr.  iij) ; 

Distilled  water,  180.  (t'.y). 

DUSTING   POWDERS. 

Iodoform,  for  use  in  tin-  eye,  should  be  in  impalpable 

powder.       1'    i-   dusted   in   itH   a  dressing  lor  wound-  "r 

Hi-  r  operatione. 

Boric  acid,  aristol,  and  acctanilid  may  bo  simi- 
larly used.  Thej  are  free  from  she  disagreeable  odor  of 
iodoform,  1*11 1  it  is  not  certain  thai  eithei  :-:  h  '"  aefieia] 

1 1  if.  .nil. 


CAUSTICS.   ASTRINOENTS,   AND   IRRITANTS. 

Arsenic,  for  tin-  destruction  of  malignant  growths, 
may  !><•  osed  i 

\r-i  imiis  acid,  I.  (jjr.  j) ; 

Craaaote,  60.(f-yi.' 

This   must,  not  be  osed  on  a  largi  It  rcqe 

three  or  four  d  ;"  it>  work,  and  is  quite  painful ;  it 

i-  i..  Im-  followed  by  poulticing  until  1 1 1 « -  slough 
Zinc  chlorid  i-  used   for  the  same  purpose  as  the 

ill. .VI-, 

Zinc  chlorid  ami  wheat  Boor,  equal  parts,  are  mixed 
with  a  little  water  to  form  a  thick  paste,     •'  may  be 
spread  <>n   the   wall-  of  the   orbit,  when  all  oomnf 
stopped,  after  removal  of  the  orbital  content*  for  a  malig- 
growtii. 

Copper  sulphate   h  used  in  crystal.    Tin-  orystal 
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may  bo  cot  or  ground  into  the  <  icnl  form  <»f  a 

I.     It  should  Ih'  ringed  and  ^v i | >•  -< I  nil'  after  iwi 
and  i  H'  ■  iken  to  see  thai   il  al  waj ■-  p  •••"  oth 

[fallowed  to  remain  damp,  it  quickly  ■ 
Lapus  divinus  i*  composed  of  copper  sulphate,  |>  it 
siiiin  nitrate,  and  alum,  each  equal  parte,  fused  togethci 
with  'i  percent,  of  thoir  united  weigh  ol  ■  imphi  r. 
Mitigated  silver  nitrate  gtiok  is  made  by  fu 

Bilver  nitrate,  I  part, 

Potassium  nitrat  irta. 

Alum  crystal,  preferably  rednoed  t<>  the  more  con 
ni-'iit  fbn  nk.  i-  an  efficient  astringent,  to  be  ap- 

plied to  ton  evi  i i''l  lids  for  ohi  ojunctivitis.     It  is 

much  Ion  irritant  than  the  lubstsnces  mentioned  above. 

S)liitiim-  of 

Alum,  1.  (: 

Distilled  water,  26,  !i.\i); 

are  also  useful  in  the  same  caacH  of  chronic  conjono 
tivitis. 

Tannin  dissolved  in  glycerin  Is  a  mo  I  valuable  local 
application  for  pbylctenular  conjunctivitis,  and  the  lata 
Btagi's  of  trachoma. 

Tannin,  1.  (#); 

Glycerin,  8.  (I 

is  the  proportion  commonly  used.     Half  this    strength 

will  -"Hi.  equally  eflective  ;  ami  tl 

o  rite  (U.  8.  I'.i  of  twice  tlie  may  b<  empli 

Zinc  sulphate,  the  active  ingredient  of  many  no 
lar  collyria,  lias  been  found  especially  valuable  in  <lipk>- 
.     It  mas  li    used  in 

Zinc  sulphate,  I.  (gr-j); 

I'   itiUed  water,  ,iij). 

Two  or  three  d rope   oaj  be  instilled  onccortwi 

-•In:  on    i  iker  than  this  nuvj    be 

employed. 
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Zinc  chlorid  is  recommended  by  Gilford  for  dipkt- 

OOOOUC    •ciijiHiitivili.-    in    tin-   strength 

Zinc  chlorid,  1.  (gr.  |); 

I >i-til!.-,l  water,  500.  (f.\jj; 

lii  I..'  used  like  tin'  zinr  .<ti  1 1 >l i:it i-  .-uililtiotl. 

Boroglycerid  [gtyceritum,  I ogh/eeritd,  U.  >s'.  /' 

hh«1  in  traohoma  :* i >•>  I  ohronia  catarrhal  conjunctivitis, 
usually  <>f  full  strength,  but  ii  may  be  diluted  with  u 
equal  quantity  of  glycerin. 

Iodin  il)--ni'. ill  in  glycerin  or  petrolatum  ia  to  !*•  ap- 
plied "> iimi  to  the  evert**!  lid.*  for  trachoma. 

1'i.lin.  1.  (gr.vj); 

Glycerin,  75b  if  Hi). 

Jequirity,  the  bean  of  the  <<i>n. 
to  excite  acati   inflammation  in  trachonia,  either  bj  dual 
ing  on  tii>-  everted  lids  an  extremely  Bne  powder,  or  by 
painting  then  with  a  -  percent  iniueioo. 

OINTMENTS. 

Yellow  oxid  of  mercury  is  an  impalpable  powder 
prepared  by  precipitation.  Chemically,  it  is  memurio 
oxid,  1 1 1 « •  s.iiik  a-  tin  rod  oxid,  which  is  unsuitable  for 
application  within  the  eye  because  of  its  crystalline  char- 
acter. The  official  ointment  (U.S.  I'.)  is  too  strong  (10 
per  cent),  but  may  !><•  used  properly  'lilutcd. 

Yellow  oxid  of  mercury,  1.  (gr.j); 

Petrolatum  (soft),  m.  (i§)j 

is  :i  good  strength  to  begin  with.  Hut  it  may  do  beat  if 
only  half  this  strength,  or  of  considerably  greater 
strength.    The  preparation  is  liable  to  alter  by  prolonged 

i'\|mi-I||V  to  lildlt. 

Boric  acid  ointment   is  of  value,  with  massage  of 

the  lids,  for  trachoma,     ll  in''    "   mam  : 

Boric  acid.  1.  (gr.  vj); 

Lanolin  (Adeps  LattB  Hvdrosus, 

as.  p.)  io.(gj> 

S3 


r,u 


oistm  i:\rs 


Iodoform  ointment  may  be  used  instead  of  the 

powder : 

Precipitated  iodoform,  1.  (gr.  vj); 

Petrolatum,  soft,  10.  (sj). 

Zinc  ointment  is  an  excellent  protective;  but   fbi 

ii.-*'  .-11.11111   ill.'  lids  (li.'  olliei.d  ointment    ll'.S.   I'.)  nl'    1     I.. 
6  may  with   advantage  1»-  diluted  with  once  or  t v% i < 
weight  of  lanolin. 

ANESTHETICS. 

General  anesthesia  is  now  required  in  ophthal 
uumay  mainly  lot  enodaaJion  of  the  eyeball,  removal  of 
orbital  tumors,  for  important  operations  on  inflamed  • 
as  iridectomy  for  glaucoma,  or  i  xb  naive  u  e  i  f  the  cau- 
tery.     Ktlii-r  i-,  tin    SB&I  :i  m -tin  I  h-.  except   :•  |ht- 
ations,  where  tomno/orm  will  produce  numoii  tit  nncpthi 
without  requiring  t"  be  repeated.      Where  the  i 
uaed,  chloroform  most    be  employed,  because  it   is    not 
inflammable. 

Local  anesthesia  rafictarl  lot  most  operations  on 
tin-  aye  is  produced  by  the  instillation  nf  cocain  or  h 
oain.     I'or  foreign  bodies  i»  the  cornea,  pterygium  and 
similar  operations  involving  only  superficial   structures, 

i  thus  produced  i-  perfect     For  operati 
on  tin-  acular  muscles  only  the  pull  on  the  tendon  is 
-arily  painful.    Chalazion  operations,  and  others  in> 

Volving  tin-  lids,  arc  not   rendered  painless  l.v  mi.Ii  instil 

Cataract  operations,  and  iridei  on  eyes 

free  from  inflammation,  usually  cause  little  discomfort. 
For  these  latter  opt  rations  cocain  should  be  tir*t  instilled 

about  fifteen  minutes  before  commencing  tl perat 

and  the  application  repeated  once  or  twice  at  int.  rval 
live  minutes.    For  more  superficial  operations  the  time 
after  the  (illation  need  noi   be  more  than  five 

minutes;  operation  should  bo  completed  in  about  t« 
minutes  after  the  li  I  ition,  since  by   thai 

anesthesia  is  diminisbed.     Cocain  causes  drying  of  the 
cornea  and  softening  of  Ihe  cyeballi     rfolocain  is  : 
fnuu  the  :ii.n\  r  di  ttdi  antages,  and  il  prodo 
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mora  quickly,  but  its  influence  is  more  brief.  <oeain 
constricts  ili-'  rcnurli  and  lessens  hemorrhage,  holocaio 
does  not 

Cocain  may  !»■  ii-.il  iii  solutions  of  from  2  to  10   pet 

..m.,   iii  l'..r   operation*  on    (lie   lid-,  or  upon 

inflamed  eye  .  on  whioo  ii  produces  comparatively  little 
i  nv.'i.    ,\  good  eolation  for  general  use  is 

Cocain  hvdrochlor.u.  .  ::i\  iij); 

Distilled  water,  l<H).  (f-jjj. 

Ii  should  '"•  Eresb  or  freshly  atcriliml  with  heat 
Holocain  in  u.mhI  in 

Ilolocain,  U(gr.j): 

Distilled  water,  100.  (til.  100). 

It    is    decidedly    antiseptic,    such    a    solution    inhibiting 
and  destrovini1  llic  pus-organisms  coining  iii  contact  with 
it. 
liucain  is  a  local  anesthetic  which  •  loh 

irritation  when  applied  to  the  conjunctiva,  to  be  gen- 
erally used  in  ophtlialmie  surgery. 

Stovain  i.s  used  in  2  to  1  per  cent  solution-,  which 
lire  not  damaged  bj  boiling.  It  does  not  product  nnemis 
of  the  part,  Bui  may  cause  disturbance  of  the  corneal 
epithelium. 

Alypin  is  used   in  2  to  6   per  cent,  solution,  which    is 

not  impaired  by  boiling  ten  minuses.     It  produces  -uper- 
Bcial  bypcrcmis  of  ibe  parts,  ami  may  causa  cornea]  ti 
udation  if  used  wet  ly. 
Infiltration  anesthesia  is  produced  by  injecting  into 

the  pari  a  weak  saline  soluti ss  i of  sodium  cQorid 

l  ;  cocaine  hydrochlorate  '  ;  and  distilled  water  800.  A 
drop  or  two  is  injected  into  the  -Lin,  causing  a  small 
wheal  The  needle  is  then  withdrawn,  and  reinserted  in 
the  edge  of  tit*-  wheal,  which  is  already  anesthetic,  \ 
drop  or  two  more  is  injected  here,  and  thus  the  area  of 
anesthesia  extended  until  sufficiently  large.  For  deeper 
anesthesia,  deeper  injections  are  made  through  this  urea. 
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In  i In-  t I ii ii  v secular  tissue  iif  tin-  lids,  tin  injections  must 
In  nude  quickly  to  secure  mtisfaotory  snoBUM  it. 


MYIJRIATICS. 

Cocain  hydrochlorate  i*  the  best  mydriatic  for  pro- 
ducing brief  dilatation  of  the  pupil  in  the  <lark  room. 
Ii  gives  wide  dilatation  En  the  Bark  room  while  not 
destroying  the  reaction  i<>  light)  ox  materially  lessoning 

tin-  power  •>!'  i.-.iim ilntion  ;  «o  ili.ii  ii  .  .iii-i-s  tin.*  patient 

little  annoyance.     It   produocs  wider  dilatation  of  the 
■  nil.-  pupil  than  the  other  mydriatics,  and  with  much  less 
rink  of  causing  glauooma.     \  drop  «>r  tin-  milin. 

ih. -lie  solution  ma\  be  used  fi 10  to  00  minutes  before 

it  i.-*  required  to  have  the   pupil  dilated.  [to  influence 
pgaica  off  in  twelve  hour 

Euphthalmin  hydrochlorate  la  0  pt  reent,  solution 
dilates  ti"-  pupil  almost  as  mu<  Ii  i  and  produces 

nthez  more  weakening  of  the  Bcoommodation.    The  dila- 
tation  it  maintained  in  strong  sunlight,  and  re- 

covery from  its  effects  requires  about  twenty-four  hoi 

It   is  the   beal  brief  dilator  <>t"  tin-   pupil  l!>r  examination 
iu  a  BtrODfi   light  , 

Homatropitl    male. ••-  a  l-mmI   dilator  of  tin-  pupil  ;    tho 

effect  "i  which  passes  off  u  about  ow  day  if  nsed  in  the 
(bllowing  solution : 

Homatropin  liviJp-liHMn.il'-.  l.(gr.  j); 

Distilled  water,  600.(f|j). 

Cocain  and  homatropin  make  a  most  satisfactory 
mydriatic  in  this  combination: 

Cooain  hydroohlorate,  -t.  (gr.j); 

Iloinat.  nydrobr ati ,  I.  far.  1); 

Distilled  water,  hmk>.  (fsiv). 

Atropin  i-  better  where  it  is  desired  to  keep  the  pupil 
continuously  dilated,  as  lor dear  cataract. 


A  tropin  BUlptl 

DJtanued  water, 


2(XK).  (f  *j). 


REMEDIES  AND  TBBIE  APPUOAVtONa        Ml 
A   single  <Irop   instilled    once    even     two  or    three    d 

will  imswu  the  piirj^'.sc.    (See  also  <  ■'■■•4.) 


CYCLOPLEOICS. 

Homatropin   is  the  best  eycloplegie    for  diagnostic 
purposes.     The  solution  iitH.il  is: 

Homatropin  bydrobromate,  1.  (gr.  iij); 

Distilled  water,  10.  (fsij). 

A.  drop  of  this  solotion  is  instilled  in  the  eye  everj  I've 
minutes  until  four  u>  six  have  been  thus  applied.    Tim 

maximum    cIVect    is    produced    in    OOfl    boor.       ReOOl 

begins  an  boar  or  two  later,  and  i-  usually  complete  in 
fbrty**ight  hours.    Tin-  instillations  should  I efulli 

made    l>\     llir    ••iipj..     11.    i>i    .     train,  il    ::-  -i  -tint.      S,.    used, 

homatropin  is  a  reliable  oyeloplegtc  not  likely  t<>  onuse 

constitutional  s\  mptoms. 
Atropin  sulphate  exerts  tin-  mo.-i  prolonged  control 

over  tin1  i-ili.-u 5   muscle.    It  is  therefore  fitted  for  use 

when   i  I  it-  accommodation   is  to  be   kept  contiiiuuii-K    iii 

abeyenoe,  and  the  eye  erven  a  period  ofmydriatie  rest. 
It  is  especially  indicated  when  the  instillations  an-  in  U> 

made  ley  tin-killed  person-,  who  mas   tail  In  mal.i'  .-<>mc  of 

them  effective.    The  strength  need  fur  this  purpose  is: 


Atni|)in. 

Distilled  water, 


l.fpi  iv); 
120.  (f.\j). 


One  drop  of"  t Iii>-  i*  instilled  three  times  a  (lav. 

Duboisin,  hyoscyamin,  and  scopolamine  salt*  are 
used  fur  practically  the  same  purposes  a-  atropin.  They 
resemble  each  other  verj  closely  in  their  action,  and  have 
tin  special  advantage  over  atropin  of  a  shorter  period  "f 
recovery.      Weight   fur  weight  they  have'  more  than  twice 

the  physiological  effect  of  atropin.    The  naual  solutions 

are: 

rTyosryamin  bydrobromate,  1.  (gr.  j); 

Distilled  water,  ;v); 
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Or 


Duboisin  sulphate, 
Distilled  water, 


i.fer.j); 

240.  (f Sv). 


Th«  above  are  used  aa  the  cycloplegie  atropin  solatia 
one  ilmp  in  the  eye  three  times  a  day. 


Scojiulaiiiin  hydmbrotnate, 
Distill,  il  water, 


IIMH). 


I.  fer. 


18  used  like  the  homatropin  solution,  two  or  three  dropt 
being  instilled,  a  drop  at  a  time  with  intervals  of  five  or 
ten  minutes.  Hyoseyamin  and  duboisin  may  be  D 
-imilarly.  If  chivIiiIIv  applied,  complete  paralysis  of 
accommodation  in  thus  produe.d,  with  less  risk  o I  ■  ; ■  1 1 - 1 i 
tutional  symptoms  than  with  stronger  solutions,  and 
recovery  occurs  in  from  four  to  seven  days. 

Stronger  solutions  are  required  to  break  up  adhe- 
sions of  the  iris  to  the  lens-capsule,  and  to  maintain  dila- 
tation of  the  pupil  in  iritis  as: 


Or 


A  tropin  sulphate, 

Distilled  water,  f." 


o.  m 


Hyosevamin  hydrohromntc,  1.  (gr.  j); 

Dntflkd  water,  120.  (fsij). 


One  of  these  is  to  1»-  in-tilled  every  five  minutes  until  the 
pupil  h  dilated,  or  until  syraptoms  of  mydriatic  intoxiea- 
tion  begin  to  appear.  Bvemon  of  the  ptinetn  will  hinder 
the  appearance  of  the  toxic   symptoms,  end  two  or  three 

instill,  ititui-  ol  a  •'»  |«r  cent,  solution  nf  eiK-ain  will  inct 

the  mydriatic  effect 

Gelatin  Disks. —Homatropin  is  used,  ussociatod 
with  eooafa,  in  gelatin  disks.  Used  in  this  way  it  produces 
don  effect  than  1 1 1 <-  same  amount  of  homatropin  used 

il ■.       Bach  disk   contains  Usually  one-fiftieth  (■!'    i  •■!  mi 

of  each  drug.     Two  disks  arc  placed  in  the  eye,  fifteen  to 
thirty  minutes  apart  and  allowed  -lowly  to  dlssolvb 
I  Hhrr  inydi-iiuii •-    ind  the  myotics  nn    nlm>  applied  fa 
eg  latin  disks  an-  not  generally  to 
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!><•  preferred  to  solutions,    Tin-  disks  or  lamella]  ! 
monly  used  contain : 

Homatropin  hydrobroniatc,   .,',„  or  .',,  e;r.  ; 

Atropin  sulphate,  SXS,  Xt',„.  "  rh  f-'r-  J 

un  hydroohlorate,  TJ- „  or  jifl  gr. ; 

Physostigmin  snips  ^j  or  ,£„  gr. ; 

1'ilocsirpiii  nitrate,  SJ3  j;r. 

A  single  disk  may  be  used  instead  of  a  drop  «il'  one  of 
the  solutions  previously  mentioned. 

MYOTICS. 

PhySOatigtnin  or  eserin  (*iilptuite  or  mliryfalc)  is  a 
powerful  myotic  capable  of  neutralizing  the  mydriatic 
influence  of  five  times  its  weight  of  homatropin.  In 
young  persona  it  <«n  cause   very   painful  cramp  of  the 

ciliary  muscle, and  npfainoto  or  the.  pupil,  and  on  that 

nit, nnt  must   be   Used    with   caution,      l-'nr   Instillation  in 

il   disease,  or  to  contract  the  pupil  after  simple 

extraction  of  cataract  il  m  rd  in  solution  of 


I'll',  -oritigmin  salicylate, 
Distilled  water, 


l.(*r  i); 
2(MK).  (i'.y). 


To  contract  tin-  pupil  in  glaoooma,  instillations  of  this 

solution  may  he  first  tried  ;   and  then  if  necessary  stronger 
solution*    ii i : in     be    employed    up   to  1  :  120   (gr.  iv  to  f  $j). 

The  weakest  solution  that  will  produce  moderate  cool 

lion  of  the  pupil  is  tin'  one  to  he  chosen.      As  an  ocular 
tonic,  still  weaker  solutions  are  reoOBuneoded  as 

Physostigmin,  i.  tar.  ,\,\; 

Distilled  water,  m>,«hm'.  [fgj. 

Pilocarpin  hydrochlorate  is  a  treeli  myotic,  being 

able   to   neutralize   only   oin-1'ourth    its   weight   of  honia- 
tropin.     It   is  USed    in    tin-   proportion   of 

I'iloc.irpin  hydrochlorate,  '-(gr.  j); 

Distilled  «ater,  500.  (f$j). 

It  may  Ik-  instilled  thrvc  tines  a  day  or  h  M   frequently 
toco:  pupil  in  cortical  or  as  a  local  tonic. 
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MISCELLANEOUS  SOLUTIONS. 

Extract  of  suprarenal  body  i~  rcpluccd  l>y  pri 
rations  of  its  active  principle,  as  adrenalin  ohloriga  etc. 
Atli  enalin  may  be  tisi  ■  !  in  nolution  -  •  i  l  :  hum  or  weaker. 
Intraocular  hemorrliagc  and  m-ntc  (.'hmoim 
ii|  (,.  ii. 

Dlonin  may  be  used  once  in  twenty-four  lion 

longer,  in  powder  placed  in  lh< yunctival  sac,  ui 

mlntions  nfO.fi  to  in  per  cent,  in  distilled  water.     It 
-  burning  followed  by  hyperemia  ant]  cliemo 

Fluorcscin  solution   is  used  to  detect  the  location 
anil  extra!  of  corneal  ulcers.    It  < ^ .tii^ii m^ 

I**lm.r.--i  in,  1. 

Sodium  bicarbonate,  2, 

Distilled  water,  100. 

A  drn|i  of  this,  placed  iu  the  conjunct^  il    nc,  i|ui< 
stains,  green  oil  tissue  exposed  by  the  loaa  of  epithelium. 


DRUUS   USED  LOR  THEIR   SYSTEMIC  INFLUENCE. 

Mercury  moat    quickly   produces  it-    ipecific  eSI 

when  riven  by  inunction.  ' !  (wttovautaai 

hydra  50  per  cent  of  metallic  mercury)  should  lie 

rubbed  into  the  thinner  parts  of  the  .-kin,  to  the  amount 
of  2  to  I  nomines  (jtas  toj),  once  or  twice  daily.     For 
bin  --,  i:  may  be  i  i  with  each  dose  separately 

wrapix.'d  in  waxed  paper.  The  rubbing  should  be  «itli 
tin  aughteat  friction,  and  i*  best  done  with  :•  glass  rod. 
It  should  In'  continued  until  the  ointment  bos  largely  'ii*- 
appeared, at  least  fifteen  minutes.  Il  the  ft 
irritation,  the  inunction  should  not  be  repeated  upon  il»'- 
sam<-  pari  lb?  two  or  three  daj 

Calomel   i-   tin  nn    in   which   to  give  mercury 

ii    i-  desirable  t<.  ol  purgative,  as  well  as  a 

efiect     Ii    is  given  in  doses  of  1  eentigran 
(gr.  .'.)  everj  fan  d  to  Ax  boars 

The  administration  un     thonld    1m-  promptij 

-i:-|h  mh'd  on  tin-  appearanoa  of  i  iction 
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about  the  month.  Lftu  tb  pmptoa  have  subtitled, 
one  of  the  following  slowei  methods  raaj  i»-  retorted  to; 

i'ln-  yellow  iodid  17/-.  11  inilitl)  is  best  given  ifl  pill,  in 
doses  "f  '(  to  2  grains,  lliri'i'  limes  ;i  day,  < > f "t < •  1 1  comliined 

sviiii  opium, 

Corrosive  sublimate  1  'mercuric  ehtorid)  maybe  given 
in  solutions  of  potassium  radid  (which  it  convert!  into  (he 

red  iodid  of  mercury),  in  d "'  ,-,',>  u>  ftfofrnguiinj 

three  times  a  day. 

Men  nis  may  also  be  given  bypodonniosJry,or  by  deep 

iiiiiMiiiii-ii'iilur,  01  intruvr s  i n j-  •  lions,  ■  UK 1  ry  two  or 

throe  days.  These  are  to  i"  orted  to  when  other 
method*  0/  administration  fail  t"  check  the  disease,  or 
provoke  scriow  mercurial  symptoms. 

Potassium  iodid,  to  be  effective  in  the  lesions  of 
tertiary  syphilis,  or  in  optic  neuritis,  must  !»■  given  in 
do  os.  The  rule  is  tooonunenoe  with  n  dew;  of  10 
or  15  grains,  given  three  or  four  times  a  day,  aud  to 
rapidly  increase  the  dose  until  the  desired  effect  is  pro- 
duced, or  the  physiologic  action  of  the  drug  is  manifest. 

This    i-   veniently  iiuini  ■-.]■■  iirj    the  patient  the 

drug  in  concent  rated'  solution, 

Potassium  iodid,  I.  f.y) ; 

Distilled  water,  2.  (fgij); 

beginning  with  twenty  or  thirty  drops,  and  adding  two 
drops  i"  the  dose  each  day,  01  at  each  dose,  according  to 
the  urgency  of  the  case.  When  the  coryza,  gastric 
turbonce,  eruption,  or  persistent  taste  of  '.!"•  drag  is 
noticed,  its  administration  may  bo  suspended  torn  day  or 
two,  and  then  resumed  in  slightly  diminished  dose. 

Strychnin,  when  given  lor  toxic  amblyopia  or  optic 
atrophy,  is  most  effect  ive  administered  in  ascending  d 
or  tno*  approaching  the  physiological  limit.  It  i-  most 
safely  given  in  solution,  or  in  carefully  prepared  granules. 
Coram*  neing  m itl>  :i  dose  of  ,',  of  a  grain,  'lii>  may,  from 
time  to  time,  be  increased  to  ,'y,  Je,  and  soim- 

liini'.s  1.1  ;.,'.or  even  )  of  a  grain,  three  times  aday. 
The  patient  must  be  kepi  on  hie  guard  against  an  awn- 
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eive  dose ;  and  each  time  a  new  solution  is  prescribed  the 
dose  should  be  at  first  slightly  diminished.  When  stiff- 
ness of  the  neck  or  jaws  is  noticed,  or  ordinary  movements 
produce  unpleasant  jerking  within  an  hour  or  two  after 
the  taking  of  the  medicine,  the  dose  should  be  slightly 
diminished. 

Hypodermically,  the  dose  is  about  the  same  as  by  the 
mouth,  but  it  is  administered  only  once  a  day.  It  is 
gradually  increased  from  day  to  day  until  the  limit  of 
tolerance  is  reached. 

Pilocarpin,  given  to  produce  sweating,  in  detachment 
of  the  retina,  choroiditis,  and  vitreous  opacity,  is  best 
administered  hypodermically.  From  2  to  10  minims  of 
the  following  solution  are  injected  : 

Pilocarpin  hydrochlorate  (or  nitrate),  1.  (gr.  ij); 
Distilled  water,  30.  (f^j). 

The  patient  is  then  kept  warmly  covered  up.  in  bed  for 
three  or  four  hours.     This  may  be  repeated  daily. 


C0M3t< 
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OHAPT.EB    XIX. 

COMMON  OPHTHALMIC  i  IP!  B  I  I  IONB. 
GENERAL  CONSIDERATIONS. 

Preparation  of  the  Patient.— For  qtfa    

ilh    eye  should  be  thoroughly  cleansed  with  boric 
solution,  the  lids,  lashes,  and  adjoining  parts  of  tin 
having  been  previouaty  scrubbed  with  soap  tod  water. 
I:  than  be  laarima]  or  othei   septic  disease  il  should 
generally  be  treat* id  Brat    But  in  emergenoy-opcrations, 
us  removing  b  foreign  bod)     u    iridectomy  lor  prol 
of  the  iris,  we  may  nave  to  be  content  with  thoroughly 
washing  out  the  lacrimal  passaget  before  cleansing  die 
i'..'.       A    weak    Milntion  of  nu-rriiric   ohlorid,    1:0000, 

may  be  and  Ibf  this  purpose,  bul  dioroughnosf  En  the 

'.v.i  ihing  is  to  be  mainly  relied   mi. 

fibum  paHentt  should    be  ao  urt  in  i  d    to  their  sur- 
roundings, spending  one  day  in  the  hospital  before  the 

operation,  si Id  bave  the  bounds  freely  opened,  a  general 

bath,  and  the  conjunctiva  clean  itedly  with  borio- 

ariil    solution.      The    lids   aud    neighboring    parts   and. 
especially  tin-  lid-margins  and  li     i  told  Be  thoroughly 

cleansed  with  soap  and  water.      Any  conjunctivitis  should 

Ik-  treated  until  tn  i    from  di  ot  ondne 

redness,  before  andertekinj  or  plastic  opera- 

tion.    In  cases  of  lacrimal  disease  that  cannot  otht  r 

I nrod,  it  ma)  be  beet,  h  n  preliminarj  n> 

obliterate   the   lacrimal   ise.     when  there  it  lacri 

and  do  tinie  t--  treat  it  n  in  acute  glaucoma,  the 
sac  may  be  thoroughly  we  bed  out  and  the  pancta  tem- 
porarily obliterated  by  touching  them  with  the  actnal  <>r 
galvanic  cautery.  They  can  be  reopened  after  the  heal- 
ing; of  the  corneal  wound,  Op.-T.iiii.n-  thai  can  be 
■  li  fayed  should  not  be  done  during  acute  bronchitis,  or 
temp  epretwou  of  the  ln-alth  from  any 

But  ble  h<-.'iltli  i<  rarely  a 

positive  bar  to  buck-      in    >phthaltnic  operations. 
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Preparation  of  the  Surgeon.— 8eptic  cases  should 

"•    .-'  i  u  ::,'.       The 

liin. U    ..I'  tli«-    operator    ;iinl  should     Ih- 

itli  soap  :iu«l  hot  miter,  thou 
etc, earenuly  eleaned,and  the  scrubbiiu 
imi-t  Ibeo  l»-  kept  from  toucliing  surtax a  tluit  have  not 
in  rendered  similarly  Meptio. 

Iftheoperati  <a   -   roe  not  frequently  d ,  tlie  operator 

should  go  carefully  over  every  step  of  ii  in  ni'  ntal  n\ 
or  previously  practice  it  on  the  eyes  of  lower  snimsJa, 
1 1      boold  tee  thai  every  instrument  and  appliai 
place,  carefully  try  the  light  tliat  is  to  be   > 
adjust  seat  or  ponUoD  to  thai  every  neevssarv  movement 
may  be  made  with   the  g  >■■■    nui    in-cloin.  and 

without  danger  of  i«.-iliii^'.  When  operating  without  an 
accustomed  SMishint,  it  is  beat  to  have  all  instruments 
within  the  Burgeon's  reach  and  to  make  the  temporary 

:inl  definite  n-  possible.  ■ 

Preparation  of  the  Instruments,  etc.— After  use, 

and    before  it    hat   bad  time  to  dry,  every  instrument 

diould    be   carefully  cleane'l   with    hot    ■  ■  ■ « | »    :iti<l    water, 

ial  intention  being  given  to  all  joints,  and  to  rough 

n ■tii-  to  insure  that  tliey  retain   no   mass  or  dot 

'■: 'ini beta"  r.     This  should  be  attended  to  by  the 

on  bimself,  or  a  specially  trained  nurse  or  assistant. 

The  instruments  should  he  kept  in  a  tight  case,  with 

powdered  pnraform,  which  ff  constantly  formal- 

oehyd  vapor.      Instruments  used  for  cases  of  suppure- 

tion  and  trachoma  mould  l»    kept  separate  from  those 

used  fur  Bseptio  operations.      B  ifting,  tin    instaru- 

ihould  be  again  washed,  and  the  jointed  and  rough 

instrunumta  boiled  for  two  minutes.     Knives  and  other 

cutting  instruments  are  to  be  dipped  in  boiling   inter. 

'Ih.-  instruments  tin  in  boiled  water,  or  can  Ih- 

loowly  wrapped  En  sterile  absorbent  ■•"rr ntil  want  i, 

An.  i  .!.  Losing,  to  pi  too  instruments 

cannot  be  bailed  ins  soluti  maldehyd  6  to  SO 

tier  cent  to  which  a  added   3  percent,  of  borax. 

n  tliis  tin •  y  remain  eontinuunaly  until  required  fm  use. 
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They  are  then  rinsed  in  a  bono  Beid  solution  and  wiped 

with  rotl< m  l>>  remove  any  il<  |i">it,  ami  are  »>-.i>]y  for  use. 
Position  and  Illumination.— IW  operating  on  the 
eye  the  patient's  bend  should  be  tboal  as  high  as  the 
lower  pari  of  the  Burgeon's  cheat,  firmlj  supported,  and 
with  the  hoe  direotod  upward.  This  position  may  for 
minor  opcretioui  be  attained  in  a  chair,  the  head  resting 
one  bead  rest,  or  against  the  surgeonV  cheat  Hut  for 
important  operations  i(  i  beat  seoured  npon  a  table,  the 
height  of  which  musl  be  adjusted  according  aa  the 
■  in  prefers  to  til  or  stand  while  operating.  In  oper- 
ating upon  a  bed,  the  patient  musl  be  so  thai  the  beta  of 

the  bedstead  will  nut.  interim-,  :i-   .n-m-;   tin-  I ><■< I  or  with 

his  head  toward  the  fool  of  the  bed.  Hie  head  moat  be 
supported  on  a  Una  hair  pillow  under  which  i  board  may 

In-  |»lai'i-il   to  L'i'-  '•  .I'l'liti-  i  :il   -I.  :ulili---. 

(iriiitally  tbe  light  .sliniilil  00016  from  the  .side  of  the 
eye  operated  on.  The  besl  light  is  the  brightest  thai  eon 
be  obtained  shorl  of  direct  sunlight,  coming  from  rather  a 
small  space,  and  in  such  direction  thai  the  surgeon  shall 
not  be  baffled  by  annoying  reflections  from  the  cornea. 

Tlu-  conditions  to  be  met  an lentially  those  of  a  good 

oblique  illumination.  An  electric  lamp  fornished  with 
shade  and  condenser  is  the  mod  manageable  source.  Bui 
with  the  patient  brought  close  to  ■  window  thai  opens  to 
clear  sky,  an  excellent  illumination  can  be  arranged  by 
diffuse  daylight.     The  patient  should  be  brought  into 

Coition,  and  the  light  earcftillj  tested  and  adjusted  before 
sinning  the  operation. 

Retraction  of  the  Iyids  and  Fixation  of  the  Eye- 
ball.—Tin-  patient  should  steadily  fix  his  gose  n {>* m  the 
proper  designated  spol  ;  and  by  so  doing  he  will  lesaen  the 
discomfort  of  operations  done  without  general  an 
For  many  operations  retraction  of  the  lids  and  fixation 

are  besl   at mpHshed   with   the   operator's   left  hand. 

Standing  behind  the  patient,  the  fore  linger  retracts  the 
sUin  of  the  upper  lid,  and  lives  it  by  pressure  against  the 
upper  margin  of  the  orbil  ;  while  the  middle-tinker 
similarly  fixes  the  lower  lid  against  (he  lower  orbital 


626 


OF   UJ'S 


;iii.    'I  bi  ion  of  >li"  lidi 

,n  tl,.    globi .  an  I   i lie  trm  lion  on  the  conjoin 
tendo  to  steady  the  globe.      I"  fta  tin  globe  more  firmly, 
bi  i!  Btdc  with  the  i"i : i — • : -  above  and  below 
tin  cornea. 

When  the  \c(i  band  «iii  bi  oth  L  the 

lids  raoKt  be  retracted   by  a  stop-epcculum,  whii 


uluiii 


slipped  between  then  opened  as  widely  i 

am  be  withoul  censing  pain.     Tbo  beel  Form  is  shown  in 
Fiir-  151.    Oi  tin-  lieu  may  be  retracted  l>\  .m  .i--i>t:mt 
:    the  upper  lid  a  n  I  shown  in 

FJg,  162.      I'i'  protect  the  eyeball  during  opera  on 

the  li'ls  iln-  lid-spatala  shown  in  Fig,  166  i-  employed. 


Km.  IK- 1  n 


When  I'll  boh  on  the  globi    must  be  avoided  fixati 
pa  (Pig.  183)  mnsl  be  lined.     For  use  on 

.  liva  ilu.il  tould  be  -i  ii  ited  rather  than  toothed, 


Kmi.  im,-  .  t  t  M'.nim  ilic  doh 

ami  they  an  to  be  applii  Ihe  limbw  a»  poe- 

-ili].  firmly  connei 

ii,,  ..  I,  r.i     Tin    -h  .ill-1,  in:. I-.-  no  lobe. 
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Po»  siezing  upon  c 1 1« -  linn  iIc.']mt  tissues,  fine-tontheil  tV.r- 
oepa  nra  made   Pig.  164). 
Sponging  lor  eye  operations  is  I"  -i  done  with  m  i 

of  :iliMtrl«  in   cotton    ni-'i-i'-n-  'I   with   boric  acid    Holmi-n, 


PV.    LW,— Kixalio li  f. .t.-.-i^.  fnp  li.il. ii  MM. 

and   then   squeeze' I  'lr\'   ■>-    possible.      These  may  ba 

wrapped  "ii  gtioks  six  or  eight  Inches  long,  before -i 

eningj  to  enable  lb  ml  to  kei  p  hu  hands  oul  of  the 

way.    Blood  tnaj  also  be  washed  aw  ty  vrith  loin 
boric  aoid  or  common  salt 

DRBSSINOS. 

Simple  Dressing. — To  give  the  eye  rest,  protect  it 
from  alight  tempi  cabin  ohanges,  exclude  mechanical, 
chemical  and  bacterial  irritants,  and  provide  fur  the 
absorption  of  the   Blight   d  that  escapee   between 

the  li<l-  with  the  least  discomfort,  without  pressure  and 
without  undue  local  beat,  an  the  indications  In  !»■  met 
by  the  dreamt  _     if phthalmie  operation. 

The  author  m  -t  frequently  employs  the  following:  A 
fiw  layers  of  gauze,  Imrgt    enough  to  '-over  the  orhit,  are 
laid  upon  the  dosed   lids,  and  on  theHe  a  sufficient  n 
of  absorbent  cotton.      I"hi-   is  retained  by  one  or  more 
strips  of  adhesive  plasl  inch  wide,  oxtending  from 

tin  center  of  t 1 1 •  -  foreh  ad  to  the  cheek,  with  perhap 
strip  from  the  temple  t"  the  opposite  aide  of  the  i 

If  tlie  other  eye  ia  to  sed  a  similar  dn  asing  ia to 

in-  placed  over  it.    If  it  i-  a  n  b  moiat  di 

ing,  the  gauze  may  be  covered  with  surgical  lint  dipped 
in  boric  acid  nr  other  solution,  and  -.i  layer  of  oiled  silk 
or  rubber  protective  added  over  the  cotton.     When  it  ia 

important  that  the  lasl hould  not  -tick  to  tin 

it  may  be  smeared  with  Bofl  petrolatum,  or  boric  amd 
ointment. 


5-J8 
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Pressure-bandage.— When  reqn  wureismadc 

by  mi  id-  ol  .1  bandage.     A  large  wad  of  absorbent  ool 
is  iviivlullv  adjusted  i"  properly  distribute  the  pressure; 
tln-ii  :i  roller  ol"  elastic   flannel,  2    inches   wide  ami   f> 
yard*  long,  is  started  upon  iln  occiput,  carried  under  the 
mastoid  tod  ear  en  the  side  of  the  afTected  eye,  up 
the  i ■••' .  higjt  on  the  temporal  region  of  tin    Bide  <*t  the 
Iim'I.  :ni.i  <|..\\n  in  ill,'  |H.ini  of  starting.     The 
will  be  most  8rm  if  every  alternate  turn  is  carried  above 
the  ear  on  the  affected  >- i>  1  <  ■  and  low  on  the  opposite 
iii"  tin*  head.     It  Bbould  be  pinned  at  the  points  of  inter- 
- » - ■  - 1 i . > 1 1 .     The  bandage  "ill  not   retain  it-  position  well 
unless  it  does  make  »nm'  pressure.    It  is  therefore  un- 
Buitable  for  nae  after  many  operations. 

'I'n  bsouts  simple  closure  of  the  lids,  itinglast plaMc 
osed  A  Btrip  of  the  plaster  .',  inch  wide  is  placed  on 
the  palpebral  fissure,  and  one  or  more  stripe  at  right 
angles  to  this,  extending  from  just  under  the  brow  di  urn 
in  the  cheeki  This  dressing,  when  dry,  i-  likely  t<>  i 
some  discomfort.  Only  tin-  thinnest  and  most  flexible 
plaster  answers  the  purpose  properly. 

Ring  Dressing.— After  plastic  operations,  especially 
after  skin-grafting,  it  i-  best  t.i  make  a  ring  of  absorbent 
cotton,  large  enough  to  include  the  whole  field  ol  opera- 
tion, and  thick  enough  to  Bupport  the  dressing  without  it.» 
coming  in  contact  with  tin*  new-formed  surfi 

The  T*iebreich  bandage  was  originally  a  light 
knitted  bandage  secured  by  tapes;  but  the  nam  has 
come   to  I*'  applied    to  various  forms  <>t'  thin  h  ini 

ined  by  v.*]*:-.      It   may  be  single  i  |  "r 

doublo  (for  both  eyes).     It  is  convenient,  when  the  dr 
in:  must  bo  removed  frequently  (•■  instil   drops  or  to 
cleanse  thi  i 

Mask  Protector. — To  protect  the  eye  from  inji 
by  BockienfaJ  strokes  during  sleep,  cataract 

traction,  a  woven  wire  mask,  <>r  aluminum  protector,  is 
i  d. 

Bye-shndes  should  !»•  light,  and  allow  sufficient 
to  enter  around  them  to  keep  thi  cool  and 
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<lrv.  A  nice  om  '■-  mode  "i  iiiiiiiiiiiiini  oovered  with 
.-ilk.  Buller'8  shield,  to  exclude  infection  while  permit- 
ting tin'  088  of  ilu'  '-v.  is  described  on  page  241). 

MEMOSTASIS. 

In  ophthalmic  operations and  !"i  » ml-  obouf  <  !"■ eye, 

it  i-  rarely  needful  to  ligatc  bleeding  vessels.     fV< 

toon  controls  hi 'mgj  to  does  bat  water  (set  pagi  r><>3). 

Bolutioos  of  oocai  tly  diminish  tlie  bleeding  when 

that  drug  i-  II.-. "I  ;i-  ;i  Ini-iil  .in.  -lli.  lie.      Tliis   a<  linn  ,i.M- 

greatlj  to  the  vain,  ofeocain  for  operations  lot  ptery- 
gium, squint,  etc.,  where  bli-clin"  mas  ■■mm.--  •-ml  ■:•  t-i.i.-.-- 
inrni.     tfydrogen  dioxid  quiakl)  checks  bleeding,  bu 
the  froth  it  innLi-  would  equally  embarrass  thcopci 

Derail)  connof  be  used  until  the  olosi  of  the  oners 
linn.  Ebctrad  w  tuprarcnal  body  applied  before  pro 
Deeding  to  an  ojMration  will  greatly  diminish  tin-  bleeding. 

ABSTRACTION    Ol    BLOOD. 

The  loose  tissue  of  Ibe  lids  is  so  liable  to  excessive 
swelling  after  a  leeoh-bitc,  that  toc/ta  are  osualli  applied 
to  t Ik-  temple,  which  ma]  be  pricked  until  blood  appears 
t<>  induce  then  i<>  bite.  Each  American  leech  will  draw 
about  one  fluid-dram  •>!"  blood,  the  European  leech  lour 

time-  as  much. 

The  artificial  leech  ooneistc  of  a  eueular  knife  mode  t<> 

cut  with  a  rotary    in<>\  ement  ;  ami  a  jla-    cylinder  that 

can  be  exhausted  of  air  b  piston.    Prom  one  to 

I'niir  Ounces  Of  blood  may  lie  taken  from  tin'  temple   with 

advantage.      In  severe  ocular   inflammations  1 1  •  ij-   i 

give  more  relief  from  pain  than  any  other  measure. 
OPRRATIONS  UPON  THE  LIDS. 

The  removal  of  displaced  lashes  is  commonly 
effected  with  forceps  such  as  an-  shown  in  Fig,  I  ">r>.  The 
ti|w  should  close  upon  one  another  with  pi  rfect  accu- 
racy. To  see  the  fine  white  lashes  which  aremosJ  fre- 
quently a!  fault,  oblique  illumination  should  be  employed. 
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binoooUr  nag  ilmia  brad-tand  ia  also 

-tancc  (*t  paj»v  «•' 
I'nr  tin-  iH-nuancnt  destrncti**!  of  ia  ritrtn*- 


tf,*is  is  to  be  practiced  by  larnstine  a  fine  needle, 
MKtod  «itli  the  tw-gative  pole  of  the  battery,  as  accural 
m  ponibk  l"  tli-  ru*H  of  the  hair  (the  putative  pt> 


no.  V*  -M.kliu  Ihr  tateratclaal  IkMoo  (BctaO. 

beld  in  tlie  hand),  and  allot  1  "T  4  milli- 

nm|H  re*  i"  pans  through  it  for  five  to                    ad*. 

i|-  .  mil  tin-  liair  shonld  be 

(,-     '  '•».-*(-  in  it-  (ojlide. 
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WIm-ii  tin-  li'l   h:is  hecome  gn-.-iil\   ■  I i storied  by  >  i'-utri- 

i  i.ii  i-ii  in-.:.  ••-.  u  after  trachoma,  bo  thai  n  itontion  of  the 

lid-ucirijiii  to  good   position    i-   impOBSil  lie,  the  best  result 

btniued  !  n  «j  tin  nair-ou&e,  "seal] 

The "  intermarginal  incision  166)  is  madi 

back  "I'  the  hair-bulbs, and  another  inoiaion parallel  t"  it, 
and  2 or  3  mm.  above  it,  on  the  sur&oe  of  the  lid.  The 
strip  of  tissue  between.  Including  lbs  hair-bulbs,  is  re- 
moved, and  the  skin  sou  conjunctiva  brought  together  by 

ti in-      u:iin    .      The    tract    is    iliisi.-il   with    iodoform  and 

the  eye  covered  with  «  light  d 

Operations  for  entropion  and  distichlasis,  bear- 
ii»vr  'I1''  names  of  their  originators  and  modifiers,  are  suffi- 
ciently no  Ami  Beveral  of  them  possess  parti- 
cular advantages  ii>r  ■  .ises.    'Flu  -i  ^<nerally 

applicable  for  entropion  of  the  upper  liil  is  the  following: 
The  upper  lid  b  put  apon  the  -in  \>  h.  aod  u  incisl  i 
made  parallel  to  the  uoVmargin,  and  bo  for  below  the 
upper  border  of  the  cartilage  thai  when  drawn  up  to  it 
the  lid  border  will  in-  pulled  upon  ufficicatiy  t<>  evert  ;ill 
the  lashes.  The  tissue  covering  the  cartilage,  including 
the  fiben  of  the  orbicularis  muscle,  i  men  carefully 
removed.  The  skin  attached  to  the  Bd-inargin  is  then 
drawn  up  and  fastened  to  ti»-  upper  m  i  he  i  irti- 

lage  by  three  sutures,  which  are anerwardoerried  through 
the  otner  li|>  of  the  wound,  which  is  thus  closed.  lodo- 
fbrm  is  dusted  on  tl»-  line  of  irs  ision  and  the  whole  cov- 
ered with  a  light  dressing,  kfter  four  or  five  days  the 
sutures  are  removed  and  all  dressings  omitted. 

If  such  .-i  readjustment  would  cause  much  tension  on 
the  skin  of  tin-  lid-margin,  it  is  \m-II  to  begin  bj  making 
the  "intermarginiil  im  i-i.-n  '"  in-himi  .ill  <\»-  1 1  -I >.- -  •,  .mil 
when  this  is  made  i"  gape,  bj  tightening  tin-  sutures  that 
close  th<-  incision  :•'  the  upper  border  o»  1 1 « < -  cartilage,  to 
transplant  into  it  a  nuffloienl  strip  of  mucous  meml 
from  the  lower  li|>,  which  maj  i"-  held  in  plans  bj 
pasaed  through  St  at  either  end.  Frequently  toe  mter- 
marjginal  incision  and  mucous  gran  alone  wfl]  be 
rafficient. 

Entropion  of  the  lower  lid  due  to  redundant  skin  ia 


the  etbtr  Mad*  brd*  plnd  «■  tbe  *km  nrtki 
..f  thr  orbit.     The  iaarr  bbir  ra*  U-  mA-  Id  pr> 

•  •  (be  nrtwi,  «  **  nnt  •»  cw  ctthrr  M ;  ami 

lid*  ait  stretched  afmrt  with  the  thumb  ami 

-■*»  an-  dnridrd  at  a  -ineU  The 

■j  a!-.,  be  made  with  a  r<*!p.  .ity. 

Canthoplnsty  |td- 

otbr  ,„\  anan 

described,  tin  md  -kin  are  I.n  Iut, 

ran  surfaces  and  |.r.-\<M  tin  ir  jvii 
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Throe  sutures  an  required.    One  i-  placed  :ii  i In   tei 
limi  of  the  incision,  the  extreme  anglt  between  the 
lids,  when  it  is  most  importanl  to            iccurate  junc- 
tion of  ili'-  skin  :iinl  conjunctiva,  and  one lither  side 

of  tlii>  mi  tin-  upper  and  lower  lids.  The  uitun  -  ahould 
take  ;i  ir".  hI  hold  on  the  conjunctiva,  amergt  near  tin 
conjunctival  edge  of  die  raw  surface,  re-enter  near  the 

-kin  i n;i t-^ri 1 1 .  .i in  1    take   :i    j«kkI    hold  on    tin     skin  Wltl I 

much  of  the  deeper  tissures.    The  out  with  the  stitches 

intni'l d   i>  .-linwii   in    Pig.  167.     It  i  -  well 

to  ondermine  the  skin  Bomewhal  to  make  il 

the  conjunctiva.     Iodoform   ma\    !»■  'In-t.il   u|m>h    the 

wound  and  .1  light  dn  r  it. 

Xhe  eflbol  oi  a  canthopu  ased  by  diei- 

tjon  a/  '/.<■  tonal  This  it  put  upon  Ui 

by  nulling  the  upper  lid  toward  the  nose,  and  thou 
divided  by  line-pointed  aoiaaDre,  tin-  poinl  in- 

troduced In-tween  the  akin  and  conjunctive  directly 
upward. 

Division  of  the  upper  lid  i<  practised  to  relieve 
pressure  and  facilitate  the  treatment  of  purulent  ophthal- 
mia) or   to    facilitate    | ■  I ; i  - r  i . -   .  .j>< ml  ion-  in  tin-   Upper  Con- 

{unctival    aac,  and    prevent    subsequent    displacement 
S'ith  lilnnt  strong    ■;      i-  the  lid  i-  divided  vertically 
near  itn  center,  and  each  flap  n  turned  an  and  stitchi 
the  brow   I iy   a   suturi  ,  ii-  angle      After 

the  purpose  of  the  operation  baa  been  served,  the 
of  the  liil  are  freshened  and  carefully  brought  togetnex 
with  Sns  sutures. 

Union  of  the  lids  [tart  lay  be  done  at  the 

outer  oantbus  to  shorten  the  palpebral  assure,  tor  \k< 
ectropion  "i*  the  lower  lid,  or  bgophthalmos.  For  thin 
purpose  the  lid*  are  drawn  together  as  desired  and  the 
point  for  the  m-w  ■  inthu.s  marked  mi  each.  From  this 
point  outward,!  narrow  strip  of  tissue,  containing  the 
bulbs  of  the  lashes,  is  romoveo  ch  lid.    This  -tri|> 

may  include  mora  of  tli<'  skin^urface  of  the  upper  lid 
and  more  of  the  conjunctival  surface  oi  the  lower.  The 
two  lids  are  then  brought  accurately  together  by  sutures, 


vu 


which    tn  "I"  lli«-  ImI  and  ha   1« -ft 

in  pi*'  tinlil  irm, 

To  tha  ivo- 

tral  |  i   ImI-  ma)  l«    noil  >-a«r  tbr 

hah**  »f  I'll,  in  the  nlj  Uan- 

pr«rary.      I  not    lm»  than 

tialf  of  iIm-  lunar  •■•lie**  «»f  iha  i » •  1  — >  -.  and  tin-  xiiu-li 

in  up  to  secures  nun  tirm 

i,  to  I»-  of  urn    ..ilu.  . 
!••  the  | arte  for  u  f«-w  <l:»v-,  tu 

afb*r  ii  ntmnd  or  pkutk  opei  tin    lida,  tl»-  li<!- 

ItinrtfiiH  in  iv  \"-  Ktitf-lnti  (->;•■  rther  wUIk'UI  fr- 

i.«int.'  i:i!.'  n  i    tin-   robbing  of  the 

I,  tropion  Operations — Ectropion,  doe  to  tbioken- 

li-i.     It 
nmy  1  by  removal  of  the  conjunctival 

■  In    ;i   \'-li;i|in|    inneinn    :iii>1   In 
•  by  miturcs.     If  ili<-  deformit) 
ini'liwli'  iIk-  v 
of  iIm-  li.l  ind  shook!  he  brougiit  together 
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a  fine  bafo*lin  pin  and  sutures.     A  safer  operation,  if 

,  is  tin  I  of  a  triangular  pn  ■  ■>    ■ 

outer  en  m  of  a  strap  nin- 

ning  up  on  the  templi .  n  iUaatntcd  in  Ii 

.I  by  iln    heavy  lino,  thi  n  th< 
ndnl  by  I  !  llic 

lid  drawn  op  in  place  by  the  strap  and  the  , 
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covered  by  the  strap  (sec  broki  n  llm        i vti.    The 

i  > :  1 1-1 .—-  are  then  brought  togt  thi  c  with  sutures.    Ectropion, 
througli  the  dragging  of  »car  tiesus,  Pf«jini ••     •  mm 
of  plastic  opsraboi 

Plastic  Operations  on  the  Wds.— Tho  rcplace- 
iii i  in  of  tissue  i"  rcmedji  distortion  of  the  lidt  caused  by 

loss  "i  ii— hi    p*> )"•  in  the  widest  experience  and 

the  mod   ingenious  adaptati i  moans  <<>  ends,     Ii 

-lioulil  be  undertaken  mil',  after  careful  study  of  many 
different  plans  of  prooedur am  of  these  may  rive 

hints  Of  » -.-^ § *« ■•  •  i; 1 1   v:ilin-  iii  (In-  |i:uln  nl.ir  i-i.-r.       il    in    1 1 - •  t •  - 

only  possible  i"  in'ii'  atea  fo¥  gi  nertl  principles.  A  luc- 
ii's.-i'iil  result  •■-■ii  only  b<  attained  by  permanentJj  telior- 
ing  the  1Mb  of  nil  100011011]  tension.  They  have  do  rap* 
port  that  enables  them  to  reeisi  even  a  slight  continuous 

trartii.n.      Skin    to   replace    the    lidl    inn  I    In-   ••\ii--!ii<-ly 

tliin  Mini  flexible,  or  the  op  rat tubstituti  ■  deform- 

it v  tin-  another.  ( In  this  account,  skin  from  the  imme 
distc  vioinitj  of  the  lids,  or  from  the  temple,  is  better 
than  from  other  parts.  Cicatricial  akin,  if  its  vitality  is 
good,  is  also  well  suited  for  the  purpose  (Hots).  The  de- 
arable  skin  may  be  brought  in  by  sliding  flaps.  The  full 
thickness  of  the  skin  may  be  transplanted  without  pedicle 

from  distant  pari-,  as  the  inner  mrfai f  the  arm,  but 

there  is  a  liability  of  subsequent  shrinkage  of  the  flap. 
The  ni"-t  generally  applicable  method  is  thai  of  ti 
planting  large  epithelial  skin-grafta,  proposed  by  Thiersch. 
Tlii-  -Imiilil  lir  used  to  cover  all  raw  suracefi  in  the 
vicinity  of  the  lids  which  may  cause  subsequent  de- 
formity. 

Epithelial  Grafts  (Thiersch  Craft*).— The  sur&ce 
to  In-  covered  >1ihiiIiI  In-  free  from  granulations,  and  asi  p- 
tii-.  The  >l<in  (nun  which  tli«'  graft  i*  taken,  commonly 
the  inner  surface  of  the  arm.  1-  carefullj  cleansed  with- 
out the  use  of  an  j  antiseptic.  The  skin  is  put 
upon  the  stretch  and  a  shaving  removed  with  a  sharp 
raaur.  The  raaor-blade  must  be  flooded  with  salt-solu- 
tion, t"  float  tin  grafi  and  prevent  it  from  being  broken. 
A  graft  slightly  larger  than  the  nut-face  to  be  covered  is 
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in.'  i  desirable.    I'  is  Boated  Aon  tl»'  razor  intopoai 
:in<l  trimmed  to  1 1  * « -  ex  id  bug  of  the  raw  surface  «iili 
scissors.    The  Bold  of  operation  ia  then  to  Ims  protected 
by  :i  ring  dressing  (page  B28),  kepi   warm  and  moist 
with  i  layer  of  pi  and  left  undisturbed  lor  two 

or  throe  nays. 

Ptosis  Operations. — Where  ptosis  i-  due  to  hyper- 
trophy "i   the  ■■(l<in  or  other  tissues  of  the  lid,  the  u    u 
obstructing  lid-movements  it  to  be  excised.     II'  the  oon 
tractile  power  of  the  elevator  of  the  lid  i-  lacking,  < 
-iuii  of  :i  strip  "i  the  orbicularis  muscle,  or  of  the  muscle 
v, nli  the  -kin  over  it,  ox  even  including  m  part  i  r  (he 
tarsal  eartilage,  may  be  of  benefit.     But  if  the  loss  of 


\\W1// 
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power  tn  ili     I-.  ■ be  complefc ,  >u<  h  i  xcisiona  do  little 

good.     The  oonnc/  lion  of  the  li'l  with  the  frontalis  mus- 

■  da,  bo  dial  bj  ita  notion  the  li<l  can  I Icvatcd,  is  then 

to  be  aimed  at  Hue  may  be  effected  by  a  wire  or  light 
gold  chain  paaaed  Aon  il"1  tarsus  up  under  the  brow,  i  r 
by  I'miiu'  operation,  in  wbioh  a  tongue  of  skin  from  the 
lid  i-  drawn  up  under  th  tissue  formed    by 

undermining  the  brow     oe  Fit    1 59),     Mot 
imi  r .  -  m  c<tn  r.il  slip  of  ili>-  tendon  ••!  tho  superior  rectos 
to  the  tarsal  cartilages,  enabling  the  li'l  to  follow  aooo 
mi  l_v  [be  movements  of  the  eyeball. 
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Chalazion  ia  excised  by  making  an  inonkni  through 
the  -kin  over  it,  parallel  to  the  lid-margin, and  carefully 
disseotiog  ii  oat,  The  operation  is  facilitated  by  the  use 
of  b  [id-clamp,  to  prevent  hemorrhage.  Hie  inoiaion  ie 
closed  with  a  tine -mure,  This,  operation  ie  rather  tedi 
mi-  ami  <|iiii'-  painful. 

Itici-iioii    \sitli    - < - 1-. i J i i : i ■_;    an<l   cauterization    is   a  .-.Ik >rt< ■!' 

oi>cnitioii  ami  mcedy  preferable.    The  li'l  is  averted  with 
tin'  lid-clamp  or  with  the  liners.    Tie  discolored  spot 

"a  the junotival  Bnrfaoe  ie  made  prominent,  ami  freely 

excised  in  a  direction  perpendicular  to  tin    lid-border. 

The  i in-  an  then  scraped  out  with  a  curette,  and  tin' 

interior  of  the  cavity  touched   with  a  point   of  copper 
sulphate.    The  cavity  fills  with  blood,  which  may  require 

two  or  three  weeks  tor  its  entire  removal. 


OPERATIONS  ON  THE  CONJUNCTIVA. 

Pterygium. — Small  pterygia  may  l»-  destroyed  by 
tin  galvanic  cautery;  or  by  electrolysis,  by  passing  a 
:;  id  i  1 1  Lin  i  [  i.  -n-  current  for  one  minute  through  a  line 
platinum  1 1. •■  ■<  1 1. ■  thrust  uinler  the  growth,  parallel  to  the 
corneal  margin,  and  repeating  onoe  or  twice  with  the 

positions   of   the   needle   '-'   nun.  apart. 

fircHKHi  begins  by  dissecting  up  the  pterygium,  ami 
upon  the  thoroughness  with  which  this  i-  done  depends 
chiefly  the  Buocese  of  'he  operation.  The  pterygium 
being  grasped  with  forceps  about  the  corneal  margin  i- 

eut  loose  from  the  cornea  with    a    I'.eer's  knife,  cure  being 

taken  to  go  <!ee|>  enough  to  leave  only  norma]  corneal 
tissue,  especially  at  the  apex.  Prince  Introduces  a  stro- 
bismuB-book  beneath  (he  pterygium, and  with  it  tear*  loose 
the  corneal  portion,     ^fter  mis  pert  i^  loosened  it  i 

he    seized  with    forceps   .mil    the   scleral    portion   dissected 

up,  tin-  game  can   being  used  to  remove  all  the  ti 
down  to  the  sclera.    When  the  growth  has  been  dissected 
up.  incisions  arc  made  at  the  upper  ami  lower  margins, 
coming  together   near  the  caruncle.      Tin1  conjunctiva 
may  then  Be  brought  together  with  one  or  more  sutures. 
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I. nt  should  not  be  ■  ly  op  to 

ical  margin. 

TVoiUoi  —Willi    i  lljlltieth 

I i  in  I  up  below  the  pterygium  nftcr  if  liii*  been 

I  bade  from  the  cornea,  and  it  thread  with 
■ii  i  .nil  i  u<  I  b  passed  through  th  growth. 

I ;     i      edles  an  then  e  in  ii  'I  do*  award  i"  m  ath  the 
|i lisii  until  opposite  tin'  retroti  the) 

in     iii;hIi     to  ■  lUJUOCtM  i 

ai|Ktrt.     The  thr-'iul,  Ix'inj*  drawn  upon  the  pterygium,  i 
dragged  down  beneath  the  conjuuetiva,  ami  uintcocd  I 
by  the  tying  of  the  thread,     fhia  method,  I  by 

Melteynolds,  i-  superior  to  transplanting  the  pi 
ini"  an  open  -lit  in  the  eonjnnetiva,  or  doubling  under- 
Death  upon  itself  toward  the  inner  canthus.     The  Iran 

1  growth  slowly  atrophies,     A    large   pti 

nay  !«■  excised,  and  the  exposed  clem  covered  by  a 
j;nt'i  hi'  i  ni'iri-.  m  1 1 1 1 .  t  - 1 1 1  ■  ■  from  the  lower  lip. 

Symblepharon  operations  uaualh  aim  ring 

with  epithelium  the  surface  exposed  when  the  eveliall  i* 
dissected  free  from  it*  adhesions  to  the  lid.  Thin  ma) 
Ik-  done  by  grafts  of  -kin  <>r  mucous  meml  rane,  or,  in 
-"in'  •;  i  .  by  Buding-flape  "I  conjunetiva,  <<r  b\  turning 
in  a  skin-flap.  The  epithelial  grafts  maj  l»  spread  upon 
an  artificial  eye,  which  when  inserted  will  retain  them 
in  proper  position  until  Irmly  adherent 

Epithelial  grafts  of  mucous  membrane  may  be 
obtained  from  the  conjunctiva  of  the  rabbit,  but  will  com- 
monly bo  taken  from  the  under  1  if  •  of  the  patient     The 
surface  having  been  prepared  for  its  reception,  the  I 
grasped  by  fenestrated  ibreepe,  which  put  a  |»>rti'>n  of  it* 

mucous  sur&ct the  stretch  and  turn  it  out  so  that  an 

epithelial  flap  ran  be  cut  with  n  razor,  as  in  epithelial 
skin-grafting.  This  flap  is  similarly  Hooted  into  position, 
I't,  --  .I  H  bj  moistened  cotton  swabs, and  alii 

to  dry  for  a  raw  minutes  before  tin  li'i-  are  closed.    Both 
or  (he  firsl  da>  or  twi  .  and    ifu  r  that 

ml  eye  is  closed  for  three  or  1 'days,     i 

flapr-  ii'iuin -tivn   in  appearance, 
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while  .ikin-ll:i]i"  al«a\-  remain  %\  liitf,  and  00  the   eyeball 

are  somewhat  disfiguring. 

Trachoma  operations  an  derimi  I  to  expel  the 
peculiar  infiltrate  thai  characb  rotes  toe  disease.  They 
should  be  thorough,  and  done  under  general  annthi 
Knapp'a  roller-operation  i-  preferred.  The  uppt  t  1  i«( 
i.-  everted  (see  page  58))  and  the  bid  thu  fi  rmed  is 
grasped  with  tixaliiin-l'iiri'i']!-.  and  turned  OUl  N  at  to  ex- 
pose the  retrotarsal  Fold.  <  >ne  blade  of  the  roltcr-fbrot  p 
[Fig.  160)  is  then  thrush  into  the  bid,  the  other  is  ap- 
plied t.>  toe  overfed  surface  of  the  lid.  the  two  are  pn 

firmly    together,  ami   us  they   ON   palled  a  way,  |in.«  out 

the  gray  gelatinous  exudate.    The  rollerc  are  thonap* 


Fin.  160.— Knipp'i  roller  Torcep*  for  trachomn. 


plied  in  a  riightlj  dhTerenl  portion,  and  the  movement 
repeated,  until  the  conjunctiva  is  free  from  granules  and 

the  lid-tissues  very  soft  anil  flexible. 

To  clear  the  parts  near  the  lid-margins  and  oommis- 
tares,  one  roller  is  placed  in  thoooniiinetivn.und  the  other 
upon  the  sldn-flnnaoe.  Tons  every  part  of  the  fold  of 
transition,  and  even  the  periphery  of  the  ocular  conjunc- 
tiva, '"in  be  boonghi  within  the  grasp  of  the  fbreep 
I  iare  should  be  taken  not  to  include  and  disturb  the  ocular 
conjunctiva  more  than    is  inrcs-ary.  and    to  see  that   the 

rollers  turn  freely,  so  as  not  to  drug  ami  tear  the  con- 
junctiva.        After  the  rolling  is  finished,  the  parte  U 
be  cleansed  with  bone  acid  solotion.    The  operation  ia 
followed  by  swelling  and  discoloration  of  the  fids,  w 

!»■  kept  down  by  the  use  of  ice  for  a  tew  hour-. 

Relief  Es  marked  within  the  first  two  or  three  days,  but 

additional  treatment  most  !»•  used  to  complete  the  cure. 

Pcritomy  m  ly  be  done  fiw  pannns  when  it  eontinues 

after  i In'  liil-  have  been  rendered  comparatively  smooth 


PERfTomr. 

It  consists  in  the  removal  "i  ^  strip  of  conjunctiva  and.  sub- 
conjunctiva]  tissue  around  the  cireumferenot  of  tin-  oomi  a. 

Tin-  strip  ra ved  should  !«•   I   or  5  mm.  wide,  an  in- 

■  I  being  mack  thai  die from  the  cornea]  margin, 

and   tin-  tissue  thoroughly  scraped  amy  down  to  the 
solera.    Usually  the  tissue   is  removed  all  around  the 

BOfnea,  bul    -niictiiiii-s  tin-  removal   ma\   l"-  i-ontiitcd  la  a 

pari  of  tin-  timbus  a  little  greater  tlmn  ilmt  through 

wliidi  v.'xx'ls  iiit.i-  iliv  t'l.inu-ul  tissue. 


OPERATIONS  ON  THE  LACRIMAL  PASSAOES. 

Syringing  <>f  the  passages  is  done  either  through  the 
aormal  oauuraulua,  after  slight  dilatation  of  the  puno- 
timi.  or  trough  the  slit  canaliculus.  The  tube  to  be  in 
tf.  ..In.  iii  through  the  punotum  should  boaboul  Ihe  thickness 
No  _'  Bownuurs  probe  having  an  outside  diameter 
of  little  over  \  millimeter,  and  maj  be  curved  to  BO 
degrees.  The  tube  tobe  used  after  slitting  « 1  •«•  canaliculus 
liould  be  rather  oonlcal,  about   !."•  mm.  in  diameter  at 

the  tip.  :m<I  I'lilai-L'ing   r.ipi.llv    from  tlii-    -..  :,-.   i..:ill  the 

•►jx-iiiiiir  into  tin-  i.  a ii:it.-\.-i-  itrv  >iz>-.  Til.-  ordinary 
hypodermic  syringe,  or  a  dental  syringe,  can  !»•  used,  hut 
better  '"  have  om  die  barrel  of  wrhich  bolde  !«•• 
fluid-drama  It  must  not  leak  either  al  tube  or  piston, 
for  in  "in.  cases  the  obstruction  may  b<  overcome  oy  the 
one  of  moderate  persistent  force;  and  it  Is  s.-it'.-  to 
thus  what   force  can  be  applied  without  ca  rioug 

pahx     Par  solutions  of  silver  nitrate  ;<  gold  t •  il ••  -  i 
glaai  syringe  may  be  employed. 

Slitting  the  canaliculus  Is  done  i'«  -r  misplacement 
of  tin-  punotnm  and  u  ■  preliminary  to  treatment  of 
obstruction  of  the  nasal  duet  It  is  done  «itli  .1  knife 
Ii.-iviii:  .  1  in  lie-point,  which  is  made  <•■  enter  the  puno- 
turn,  and  beinc  pushed  along  tlic  canaliculus,  this  point 
guides  the  Itnlft  s  il  ul  its  way  into  * !•<-  lacrimnl 
Bat-.    A  II  1  the  liil  I--'1 1'    it  i'  'i  ■ 

of  tin  knife!     1  hn  hi  care  should  be  Inki  1 -vert  the  li'1 

in  the  region  ■•  the  canaliculus,  and  to  turn  the  i-dgi-  .if 
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the  knife  toward  the  eyeball  bo  thai  the  col  shall  be  made 
iiitu  the  conjunctiva,  ant]  not    in  the  lid-tnargin.      If 

probes  BN  tO  !»•  pa>».<l,  care   mu-t   he  also  taken  I"  make 

a  large  opening  into  the  bbo  by 
preset ng  «ifli  tlie  point  ol  the 
Knife  u   ii    i--   withdrawn.     A 

narrow  entrance   In   (lie  sac  liin- 

den  the  passage  ol  tht    probe, 
pun    and    the    risk  of 

making     i     III!    e    pas-agr. 

Probing  the  Nasal  Duct 
—  Laariraal  probes  an  made  of 
silver,  or  toe  larger  onea  of 

aluminum.      l$ov,man'i-  are  nniii- 

bered  from  I  to  8,  Theobald's, 
from  l  to  16.  No.  I  la  .28  nun. 
in  diameter,  No.  16  is  4  rub. 

in  diameter.  Tlie  smallest  are 
chiefly    useful     in     probing     the 

canaliculi.  Those  of  ohiex  value 
for  the  nasal  duct  are  Nob.  <>  bo 

13.  The  probe  should  he  givi  n 
a  curve  approximating  that  show  D 
in  Fig.  161,  and  the  ends  should 

he  hllllllly  eollieal. 

The  canaliculus  having  be*  D 
slit,  the  patient's  head  is  firmly 
supported,  the  lid  is  put  upon  the 

-trclch.and  the  point  of  the  probe 

carried  in  the  direction  or  the 
>lit  canaliculus  until  it  is  ar- 
rested at  tin  inner  wall  of  the 
lacrimal  sac  by  the  resistance 
of  the  nasal  bone.  The  probe 
i-  then  turned  so  that  the  tower 
end  points  downward, a  very  lit- 
tle forward,  and  slightly  from  the  median  line.  Thrust- 
ing  it  in  this  direction,  with  a  slight  rotary  motion,  to  dis- 
engage the  |»>mt  and  find  most  exactly  the  direction  of 
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I'ROBINU   THE  NASAL  DUCT. 


the  canal,  the  chief  resistance  is  encountered  at  the  upper 
end  of  the  nasal  duet.  The  point  licing  carried  through 
by  firm,  sternly  pressure,  there  is  still  encountered  a  less 
resistance  from  the  grasp  of  the  stricture  on  the  sides  of 
the  prolie,  until  the  point  comes  in  contact  with  the  floor 
of  the  nose,  or  sometimes  a  bony  obstruction  at  the  exit 
of  the  duct. 

The  operation  causes  pain,  which  is  only  moderated  by 
previously  injecting  the  passages  with  cocain  solution.  In 
children  and  nervous  persons  it  will  be  better  to  use  a 
general  anesthetic.  It  is  best  to  l>cgin  with  about  a  No. 
6  probe,  and  in  general  to  pass  the  largest  that  can  be 
passed  without  excessive  force.  The  probe  should  remain 
in  position  twenty  to  forty  minutes.  It  should  be  intro- 
duced every  second  day ;  and  when  the  largest  probe, 
usually  No.  11  to  No.  13,  has  been  used,  the  intervals  may 
be  lengthened. 

Cutting  a  Lacrimal  Stricture. — After  the  passage 
of  a  No.  6  probe,  the  Thomas  strieturotomc  (Fig.  162) 


Fio.  162. —Thomas  stricturotome. 


is  introduced  in  the  same  manner  as  a  lacrimal  probe; 
as  it  is  withdrawn  the  cutting  edge  is  pressed  firmly 
against  the  stricture,  incising  it.  When  the  stricture  has 
thus  been  divided,  the  instrument  may  be  pushed  down, 
with  the  blade  turned  in  another  direction,  the  shank  being 
flexible  to  allow  of  this  turning,  and  a  second  cut  made. 
Extirpation  of  the  Lacrimal  Sac— An  incision 
20  mm.  long  is  made  parallel  to  the  nose,  half-way 
between  the  inner  mil  thus  and  the  side  of  the  nose,  with 
its  middle  point  slightly  lower  than  the  canthus.  This 
is  carried  down  until  the  lacrimal  sac  is  recognized  by 
its  pale  or  bluish  color.  The  incision  is  spread  by 
retractors.     The  sac  is  dissected  out,  going  down  into  the 
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mill    e:ni:d    :i-:    tar    t       [)0   -  1 1 » 1 «  ,  .  1 1 1  •.  i    llu'     duet    '-ill    oil'. 

The  wound  it  t In  1 1  dosed  by  sutures.  Any  mucous 
membrane  remaining  should  be  removed  by  curetting. 
An  easier  method,  bnt  followed  by  bIowi  r  healing,  is  to 
Incise  the  Bao,  which  may  then  !»•  packed  with  cotton 
iterated  with monochloraeetio acid:  or,  solid  silver  nitrate 
may  be  placed  in  it  to  destroy  its  lining  membrane. 

OPERATIONS  ON  THE  EYE-MUSCLES. 

Tenotomy  \<  done  to  lessen  the  influence  of  die  ten- 
otomund  muscle  on  the  position  .>t  tin;  eyclwdl,  a*,  upon 

t!i<'  internal  rciiii-  tor  convcrirent  squint      With  fixation-- 

;.    the  conjunctiva   and    subconjunctival  tSasui 
raised  in  a  fold  |«indlel  with  the  oornea]  margin,  over  the 

insertion  of  tin   tendon  to  he  divided,  ">  nun.  bat  k  ft 

tin-  oornea  for  the  internal  rectus,  7  nun.  tor  1 1 1  *  -  ix  t.  in.il . 
Thi-  fold  in  then  divided  horizontally  by  snips  of  the 


I,,-.   Id     sirul.i«iim«-Ji(H.k. 


scissors  cutting  down  to  the  sclera.  A  strahismusdiook 
(Fig.  163)  is  then  introduced,  with  its  |M>int  pressed  firmly 
:ijiainst  the  sclera  In  low  and  behind  the  insertion  "i  the 

tendon,   and    passed    upward   until    it  includes   the   uppet 


margin  of  the  tendon.     It  is  then  drawn  upon  sufficiently 
to  put  the  tendon  slightly  on  the  stretch.     Blunt-pointed 
trabi  smut  scissors  (Fig.  184)  are  then  passed  with 
blade  ii ntad  with  tli"  hook,  and  the  other  beneath  the 
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mili'.:i.  I. nl  in  fronl  of  tin   tendon,  lincl  ly 

-ni|i-  the  Included  pah  oi  the  tend livided.    Thi 

hook  i>  then  turned  with  the  poinl  down,  so  w  to  mako 

in  include  the  low  pari  of  the  tendon,  and  ii 
fully  divided,     Bontetiraei     ide  .-lips  of  tissue  connecting 
iin-  tendon  with  tl"    i  I  slso  be  fished  up  with  the 

hook  and  evared.  When  :>ll  limiting  fibers  have  thus 
been  divided,  the  hook  eon  be  readily  drawn  forward  to 
tin-  corneal  margin 

Partial  tenotomy  differs  fron mplete  in  leaving  a 

thin  strand  of  tfarai  standing  si  each  margin  of  *  1 1« ■  ten 
don,  which  can  be  rtn  U  bed  with  the  hook  to  the  desired 
state  of  relaxation. 

Extended  tenotomy  may  !><•  practiced  (in  ■ 
coovargent  squint  with  marked  limitation  of  outward 
movements.  After  completing  the  tenotomy  of  the  inter- 
ana,  the  strabismus  boos  is  nipped  beneath  the  tendon 
of  toe  superior  rectus,  the  nasal  one-half  or  two-third 
n  bich  is  divided.  In  a  similar  manner  the  n  ■  -■  I  | ■  irtion 
of  the  infiirior  rectus  i-  divided. 

AffiT  tenotomy  the  <■}<■  should  !»■  cleansed  and  closed 
Cor  a  few  hours,  then  left   without   any  dressing.    The 
effect  of  u  complete  tenotomy  is  usually  10  to  ISucgi 
by  extended  tenotomy,  double  lhal  effect  may  he  produced. 

Advancement  of  one  of  tin-  ocular  mn  c  lone 

to  inorease  iia  influence  upon  the  position  of  th<  oyeball. 
Thus,  in  divergem   squint,  the   Internal  rectus  muscle 
should  be  advanced  to  torn  the  cyoin.    When  a  greal 
rotation  of  the  eye  I   desired,  edvnnccm<  nt  of  one  mu 
is  combined  with  tenotomy  oi  its  sntagonist,     The  i 

i!-i.    In     ini-i-i-a-eil    liv    including    in    tin      SUtUrtt    tlie 
capsule   nf  Tenon   and   «>\ .il\  inir    t:-<ne. 

To  advance  the  tendon  alone,  an  incision  10  nun.  long 

I   in.nl'-  parallel  to  die  II f  insertion  Df  the  tendon  and 

midway  between  thai  line  and  the  corneal  margin.    The 

junotivo  i-  then  undermined  to  the  corneal   mi 

and  bock  as  for  ss  the  suture  is  to  be  in  trod  in  cd,  and  Mic 
tendon  is  isolated  thai  far  back.  A  ligature  of  black  ilk 
with  i  Baa  die  at  each  end,  is  fixed  to  the  globe,  by 
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passing  one  of  t li<-  net-dies  bctu-atli  ilic  superficial  lasei 
of  the  Before  parallel  bo  the  corneal  margin,  and  quite 
to  it,  so  thai  tin-  ligature  tacJudeeSordmin.widthof  Bnn 
Bolen]  tisane.    The  tendon  b  than  Mused  on  n  BtrabismuS' 

hook.  <  )ne  neeille  is  curried  under  the  lower  edge  of  the 
tendon   and    made    to   pierce    it    from    beneath,  sufficiently 

farbaoti  from  ite  insertion  j  th li<-r  needle  is  similar!} 

passed  tlie  siime  distance  baoh  beneath  the  uppei  edgi .  so 

that  the  two  ends  of  the  ligature  shall   include  between 

them  about  the  middle  third  «»t*  the  tendon.    The  two 

I'm. p.-.  are  now  drawn  safely  out  of  the  way,  and  the  ten- 
don divided  at  its  insertion.  If  the  end  «>f  the  tendon 
included  by  the  ligature  is  over  '■'■  or  I  mm.  in  length,  the 
excess  should  be  cut  off  The  BTC  i-  then  drawn  into 
|. roper   position   and    the   stitch    tied.     The   eye    is   kept 

closed  lor  a  few  hours,  and  than  regularlj  oleansed.  The 
stitch  is  removed  in  eight  or  ten  days. 

Lateral  displacement  with  tenotomy  of  tin  superior 
rectus  is  .lone  in  p.ir.-i>  of  the  superior  oblique.  A 
suture    is    introduced    through    the   tendon    anil    into   the 

si-h-nt  t"  the  tempore]  side,  before  the  tendon  ii  divided. 
W'li.'n  this  h  tightened,  the  tendon  b  drawn  oul  and 

l.aek  from  it-  original  insertion. 

OPERATIONS  ON  THE  CORNEA. 

Removal  of  Foreign  Bodies.— A  local  anesthetic 
should  be  used  and  the  patient  convinced  by  touclunj 
the  eye  thai  the  operation  will  not  hurt.    !!■■  is  then 

directed    to   keep   both    '-yes   open    and    fixed    in  a  certain 

direction,  to  ln-ing  the  eye  into  favorable  position.  The 
spud  ehown  in  Pig,  168  is  then  placed  alongside  the 
foreign  body  and  pushed  steadily  between  il  i  bo  lh< 

neal  tissue  until  the  foreign  body  is  loosen.il  and  dis- 
placed,  and    can   lie   wiped    away.      Sudden   dabbing  and 

miscellaneous  nrapiog  while  the  patient  is  rolling  toe  eye 
about  are  to  be  avoided.    Small  foreign  bodies  require  the 

Use  of  a  magnifier  (8ee  page  69),  and  in  any  case   the  i-or- 

neal  injury  should  be  examined  with  a  magnifying  lens  to 

gee  i lint   no  particle    of  foreign  substance  remain.     Any 

H 
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softened  or  probably  infected  tissue  adjacent  should  also 
be  scraped  away. 

Curetting  of  the  cornea  is  practised  for  infected 
corneal  ulcers.  After  instilling  a  local  anesthetic,  all 
softened  tissue  in  the  ulcer  is  scraped  away  with  a  corneal 
spud  or  spatula.     The  tissue  adjoining  the  ulcer  is  also 


=a4£ 


Fio.  165.— Spud  for  removing  foreign  bodies  from  the  cornea. 

scraped  from  the  sound  tissue  toward  the  center  of  the 
ulcer,  to  press  out  whatever  infected  exudate  may  be 
present  in  it.  This  scraping  should  be  repeated  so  often 
as  the  slightest  extension  of  corneal  infiltration  can  be 
detected. 

Paracentesis,  tapping  of  the  cornea,  is  resorted  to  for 
hypopyon,  or  to  relieve  intra-ocular  pressure,  as  when  a 
corneal  ulcer  is  liable  to  perforate,  or  a  swollen  lens  is 
causing  trouble.  It  is  done  under  local  anesthesia 
through  the  lower  margin  of  the  cornea.  A  ixiraccntcsis- 
nccdlc  (Fig.  lo'o'),  with  a  thick  shoulder  to  prevent  it 
from  entering  too  deeply,  a  broad  needle,  or  the  point  of 
a  Graefc  knife  may  be  used.  The  incision  is  made 
parallel  to  the  corneal  margin,    ('are  must  be  taken  not 


Fio.  166.— raraccntcslB-ncedle. 


to  wound  the  iris  or  lens.  The  incision  may  be  reopened 
by  introducing  a  probe  once  daily  so  long  as  is  necessary. 
Incision  Through  Corneal  Ulcer  (Xacmixch  Opera- 
tion).— When  an  infected  or  sloughing  ulcer  of  the  cornea 
is  extending  and  likely  to  perforate,  this  operation  is 
done  to  prevent  prolapse  of  the  iris,  drain  the  involved 
tissue,  and  to  check  the  extension  of  the  infection,  A 
(Jracfc  knife  is  enteral  in  the  sound  tissue  on  one  side  of 
the  ulcer  with  its  back  toward  the  iris,  carried  through 
the  anterior  chamber  behind  the  ulcer,  the  point  brought 
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• »« i r  through  the  Bound  tissue  on  1 1 1«-  other  >i<l«-,  tad  the 
knifeman  to  cut  itt  waj  out.    This  makes  an  ind 
through  1 1  *  •  -  whole  thioknea   of  the  oornea,  across  the 
whole  width  of  the  uloer,  which  may  Milwipu-ntly  be 
k<pt  open  by  probi 

The  actual  cautery  ii  applied  to  1 1  •*•  oornea  t" 
destroy  powder  grains,  to  cheek  tin  proj  i  of  u  b> 
reoted  ulcer,  or  to  alter  a  ohronio  ulcerative  process.  A 
platinum  needle  or  a  fVagraeot  of  a  steel  knitting-needli 
the  ri»  of  ;i  No.  6  laorimal  probe  ma)  be  emplo 
The  eye  being  plaoed  under  lo<  d  mesthrsia,  the  needle, 
grasped  in  an  ordinary  aeedle-holder,  i.»  tn-Ki  in  tin-  tlanm 
of  : 1 1 1  alcohol  lamp  until  its  end  is  white  hot,  and  then  is 

quicklj  touched  to  the  point  to  I iteriwd,    This  may 

be  repeated  several  limes  until  tht   nco  txtenl  or 

tissue  has  been  cauterised.     The  operation  Is  attended 
with  little  pain,  unless  the  1 1  •  >  t  needle  is  held  too  long 

!•>  tli"   eye.     (  auterisation   should   !"•  thoi> 
di  stroj  1 1 : v  all  infected  tissui .  the  extent  -it'  which  may  be 
previously  made  moiv  evident  l>y  use  of  fluorasoin. 

The  galvano-cautery  may  !>»•  used  fin  the  same 
purpose  h  the  above,  or  to  open  a  corneal  b1»-*vsh  or  the 
ami  rior  chamber,  or  tor  conical  cornea.  On  aeonnat 
nl"  it.-  greater  manageability  and  rapidity  of  action  it  is 
preferable  where  many  powder-grains  an  to  be  destroyed. 
The  small  platinum  tip  i-  attached  to  a  handle  in  which 

the  circuit  can  be  readily  made  and  broken.     The i 

doctors  b! l<l  be  light,  and  bo  supported  an  not  to  drag 

on  the  handle  or  interfere  with  the  steadiness  and  accu- 
touch  with  the  caut<  ry  point    The 
tip  should  i"  used  at  a  white  heal  so  as  to  no  its  work  in 
the  shortest  possibli  time,  befbro  neighboring  tissues  can 
be  injured  by  heat.     The  necessary  current  may  be  ob- 
tained by  an  adapter  Bom  the  incandescent-bghl  current, 
.  or  from  three  or  four  good  cautery- 
Thojjpjauiti-   mail"'  as  the  cautery  tip  is  brougiit 
near  th<  Jfeh  it  is  to  be  appbed,  and  broken 

tin-  ii  i  -      It  u  better  to  make 

a  iin  itions  tlian  to  attempt  to  burn 


.,|S 


i /•/■/./' -in  nmtr. 


much  Uhmk  at  a  •ingle  contact.     For  Mated  niron  the 
anterior  chamber  mould  \f  pctvtr 
Tattooing  the  cornea  m  raipla  -tar  the 

'hlly  a|»pcaranc«  of  a  corneal    Iruroma.      Th» 
Bhoald  ironi  irritatM 

to  be  colored    tmi-t   bt  but   -lightly  vawular.      India    ink 
i-till-d  '■•  i  thick  j«i»tc,  *prvnd  on  thr 

jnrf  of  tin-  cortn-a  t<>  l»-  and  pick 

i  small  flat  Bardie  like  the  Itwrnan  ik»-U. -,  ..r  with 
■■Ho  of  fine  cnmhric  n  il  liaudl 

bound  together  m  that  when  held  obliquely   their  j* 
will   all    penetrat-  mra  equally.     The  punct 

should    In-   a-   ohlione  a.*   [H**.ihl«   to   tli< 

The  operation  may  require  to  be  repeated  until  the  cent,  r 
IS  colored  Mack    Ilka   the  pupil.  -r  ports  >: 

preaeot  th<-  in  r  may  Jowly  •iimint!*li  by 

diffusion,  und  n-«j  keep  a  black  center. 

If  the  operation  i»  aseptic,  but  slight  irrital 

Fuchs  removes  a  circle  of  the  anterior  corneal  surface, 
tattoos  tin?  underlying  name,  and  replaces  the  circle  as  a 
temporary  ...v.  ring. 

Excision  of  anterior  staphyloma  (aoantwon  or 
kfrtiteciomfi)    may   be   ivsortid    to,    when  nothing  can  be 
Imped  from  iridectomy.     With  a  Graefe  or  Beer's   knife 
-taphyloma  is  transfixed  from  side  to  -  point 

of  entrance  and  exit  lying  fairly  U  hind  the  staphyloma. 
The  edge  of  tin  knife  lieing directed  toward  the  upper  or 
lower  margin,  it  is  made  to  cut  out,  separating  one-half 
the  base  of  ti  loma ;  the  other  half  is  then 

ered  with  slightly  curved  scissors.     Any  pieci  -  of  thick 
l  a  I  ti.-j.iir-  in  tht   d  u  j  'i-  of  ■'■.,    irouna,  di  togs  of  loom 
hanging  tissue,  should  lie  trimmed  away.     The  I 
of  the   wound   may   he  brought   together   with  three  or 
more  fine -ntin-.  tl;i  ed  with  iodoform,  cleaned 

twice  a  day  and  kept  closed  under  a  util  the 

sutures  are  removed  in  from  live  to  ten  days. 
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OPERATIONS  ON  THE  SCLERA. 

Anterior  sclerotomy  is  done  for  glaucoma,  h  nar- 
row Graefb  knife  entered  I  mm.  behind  the  upper  outer 
part  of  die  aolerooornea]  junction  i  it  out  at  a  cor- 

responding point  •  •!  the  nua]  margin  of  the  cornea.  Bj 
n  slow  sawing  movement  the  knife  is  made  to  pan  be- 
ta een  the  iris  and  cornea,  making  a  scleral  meiaion  until 
the  bridge  of  onout  tissue  ii  reduoed  hi  about  3  mm., 
when  the  knife  ■  withdrawn.  [f  the  iri-  prolapses  into 
either  tide  of  the  wound, as  shown  li\  the  pupil  hocoming 
oval,  it  inii-i  be  drawn  out  and  oul  off. 

Posterior  sclerotomy  is  done  tor  glaucoma,  detach- 
ment of  the  retina,  or  for  the  extraction  of  a  foreign  bodj 
i  -.  -lioercufl.    The  point  of  election  ia  mar  the  equator 
of  the  eyeball  above  or  below  tii  tal  rectus.    Bui  it 

may  be  needful  to  place  the  inohdoo  under  tin 
detaoiunenl  af  the  retina,  or  most  convenient  to  a  foreign 
body.    The  incision  a  made  radially  In  the  direction  of 
it  circle  pawing  through  the  anterior  and  posterior 

poles  of  the  eye,  with  B  narrow  knife  or  btQBd  needle. 
Hy  slightly  displacing    the   conjunctiva    hefore  inserting 

the  knife,  the  scleral  opening  is  made  subconjunctival. 
The  knife  may  be  turned  in  the  wound  before  withdraw- 
ing it,  or  a  spatula  may  he  substituted  for  it,  to  allow  the 
escape  of  the  contents  from  the  interior  of  the  globe, 

I'nles-,  the  incision  is  very  extensive  ii  iv.|iiiiv-  DO 
suture. 

OPERATIONS  ON  THE  IRIS. 
Iridectomy. — Removal  of  of  the   iris  is  an 

operation  that  presents  important  variations  according  to 

the  purpose  for  which  it  is  done.      It  is  done  us  :«  pn 

mtrji  to  the  extraction  of  cataract,  when  the  pupil  h 
excessively  small,  or  its  margin  bound  down  with  adhc- 
.  or  there  an  special  risks  for  a  cataract-extraction. 
Experience  has  shown  that  the  risks  are  slightly  leaa 
when  the  iridectomy  i-  done  as  ■  preliminary  operation 
than  when  it  is  done  at  the  time  ol  hen. 

The  eye  Ea   placed    un<lcr  local   anesthesia,  the  lids  re- 
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tracted  with  a  speculum,  and  the  globe  steadied  with  the 
fixation-forceps.  The  point  of  a  bent  kerutome  (Fig.  167) 
is  entered  at  the  upper  margin  of  the  cornea  and  pushed 
steadily  forward,  with  the  plane  of  the  blade  parallel  to 
the  plane  of  the  iris,  until  the  corneal  incision  is  suffi- 
ciently long,  6  to  8  mm.     Then  the  knife  is  withdrawn 


Fiu.  J67.-Bent  kcratome. 

without  touching  the  iris  or  lens,  or  scraping  the  cornea  with 
the  point.  The  iris-forceps  (Fig.  168)  arc  introduced  into 
the  corneal  incision,  opened  slightly,  made  to  seize  the 
iris  near  its  pupillary  margin,  and  withdrawn,  dragging 
this  part  of  the  iris  with  them.  The  part  of  the  iris 
drawn  out  is  then  cut  off  with  one  snip  of  the  scissors. 
The  iris-stump  is  usually  promptly  retracted.  If  caught 
in  the  angles  of  the  wound,  it  must  be  carefully  freed  and 
returned  within  the  anterior  chamber,  either  by  making 
the  wound  gajw  by  pressure  on  the  sclera,  or  by  stroking 
with  a  spatula  from  the  angles  toward  the  center  of  the 
wound.  Blood  remaining  within  the  anterior  chamber 
need  cause  no  alarm,  it  will  be  quickly  absorbed.     The 


Flo.  168— Curved  iris-forceps. 


eye  is  then  to  be  closed  with  a  light  bandage  for  a  day  or 
two  until  the  corneal  incision  has  closed.  A  mydriatic 
should  be  used  until  the  eye  is  free  from  redness. 

The  anesthesia  of  the  iris  produced  by  cocain  or  holo- 
cain  is  often  imperfect.  It  may  bo  improved  by  planing 
a  drop  of  the  anesthetic  solution  upon  the  corneal  incision 
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before  attacking   t  in    iris,     Bui   the  patient  should  be 

warned  thai   ill"  eul  may  hurt  :i  little,  bo  ili.it  he  may 
make  a  special  effort  to  avoid  ;mv  auddbn  movement. 

The  bv etry  of  the  iridectom)  depends  on  aeunna  the 

iris  opposite  the  middle  of  the  oomeal  incision,  and  nold- 

iii  :  ii  opposite  ii atei  while  being  out.    The  site  of 

t li<-  Iridectomy  will  depend  on  the  amount  of  iris  drawn 

into  the  scissors  ;  bul  when  the  iris  returns  i"  it-*  posit 

it  will  generally  appear  larger  than  might  have  been  ex- 

|K-ct<'i|       Win  ii   tin'  iris-margin   i-  lirinly  bound  down  i<> 


Fin    li.'J      Hliiul  Irii-houk. 


the  I'M- -capsule  it  is  more  readily  freed  and  brought  out 
by  the  blunt  iris-hook  (Fig.  168)  than  with  tin-  forceps. 

Option]  iridectomy  h  required  when  the  aatural  pupil 
is  obstructed  by  opacitj  «>i  ti»-  cornea,  partial  cataract  or 
deposit  on  the  lens  capsule.  II'  tl»-  aye  already  peas 
sum'-  vision,  and  espa  tally  if  the  other  eye  has  good  vi sion, 
the  result  of  the  operation  is  apt  t .  •  be  disappointing. 
The  refraction  of  light  is  always  irregular  at  the  peri- 
phery of  the  cornea  and  lens,  and  i  portion  of  the  cornea 
that  looks  clear  with  iris  behind  ii  may  be  found  quite 
hazy  when  seen  against  an  artificial  pupil.  Bat  lithe 
patient  was  previously  entirety  blind,  the  restoration  of 
some  Bight  i--  very  highly  appreciated. 

An  optical  iridectomy  must  !><■  located  sn  as  to  jjivo  tin- 
in  si  vision,  where  the  media  are  olearest>and  when-  it 

will  not  I overed  by  the  margin  of  the  lid.    The  I*  si 

effect  «ill  be  obtained  by  making  the  opening  in  the  iria 
a-  -mall  a-  |*>--ililc,  thus  reducing  the  diffusion  of  light 
due  t"  imperfect  foonssing.  It"  the  iris  is  universally 
adherent  to  the  lens-capeule,  it  will  only  be  possible  to  get 
a  dear  srtiuckd  pupil  by  extracting  the  lens. 

Iridectomy  for  glaucoma  is  beat  done  through  a 
scleral  incision  made  about  1  nun.  outside  the  margin 
of  the  cornea.     At  least  one-fifth  of  the  iris  should  Im» 


lUlKli'lnMY. 


i.l,  entirely  im  in  the  ciliary  margin.     If  tin- <■ 

mil i    I  il     mould  be  done  i  il  anesthi 

'i unl  nl  'I"     hallowness  of   i!.'    interior  chai 

,,  >i  i  ,.   li  ii  {tli  '    inc  Dion  required,  the  corneal  incision  is 
ii  i  iwrrow  knife,  used  as  in  cataract-extraction, 
i  puncture  and  counter-puncture  and  tlm 
||  Ids  i In-  intervening  l>riil^>-  of  tissue.    The  iris  being 

ill  i .'.  i.  well  out,  bunk  oi  the  irii is  Introduced 

< in  ugh  the  pupil  behind    the  iris,  and,  tin-  irfa  being 
mc  -i'l'-  «►!'  i Im  i  'iih  il  in'  i  ikm,  i  radial 

made  In  t !»<•  iri*  :ii  the  other  side.    The  irie  i-  then 

loo  o  Irom  ii-  i  ill  tion,and  at  the  other  i 

i  i  oraeal  ioe  mnd  radial  col  i 

Iridectomy. 


-i  «  i 

!i  i  ii|>iii-kl  ifiili-rtoiayrnriicvluiion 

I       l:  >>iimll   Iridectomy    i  irmi-lluii  lit  I 

I  r I ■  t .  •  ii» 

Tito   typical  i-oIoIiiiiii.t-  olitaini'il  ill  the  different  forms 
of  iridectomy  are  shown  in  Fig.  170. 

Iridotomy  is  ineiaii f  the  stretched  iris-fibers,  to 

make  an  artificial  pupil  when  the  natural  pupil  baa  been 
I  by  inflammation,  following  an  operation  or  injury 
which  has  removed   the  crystalline  lens.     It  may 
simple  mil  made  with  a  narrow  knife  p.  i  liar  to  the 

irie-Abera,  i»r  twii  entfl  forming  a  V  made  with  W  ei 

i  -.  inl  r-  dnced  thr  >ugh  a  i  ■  rne  il  incision  and 
■harp  blade  throat  through  the  iris.     A  similar  oi 
ri   ii  including  Imth   iris  and   lens-capsnle  is  colli 

Corclysis,  or  lireaking  loose  of  iritic  adhesiom 
dune    with  a  carefully  rounded   blunt   hook    introdi 
throogfa  a  small  corneal    incision  and  ptirtscd  behind  the 
r  the  pupil    Ghent  eai  il  be  taken  not  to 

injure  the  tena-capsule. 
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Iridcneleis  ni_'  tlio  irii  into  I    BU 

incision  and  leaving  it  last  tln-tv,  i»  \i\\<-  :\  small  :m<l 
favorably  situated  pupil,  in  oases  of  oorncal  opacity'.  In 
iridodetu (tridtais)  tlie  small  prolapse  of  1 1 •- ■  iri-  obtained 

for  tlii'  sum;  puijHiM  i-  liid  willi  a  ili'lir.-itc  silk   tlnrad. 

OPERATIONS  UPON  TME  LENS  AND  ITS  CAPSULE. 

Tin-  oatortut-tn^i  i-  usually  the  broad  knife  of  Beer 
171),  sichi-l  «n<i  Biohti  r,  oi  the  narrow  knife  ■>(' 


fl'i.  l"l.-Bcvr"f  culdrnet  kulfi 

Graefe  (Fig.  172i.    The  author  prefers  the  knife  shows 
in  Ki«.  17:i,  :>.">  or    l   mm.  wide  at  its  widest  part. 
Simple  Extraction.— Tin-  1I.U,  conjunctiva,  and  1 1*1— 


Flo.  lTJ.-Unu-fe'f  cnUra.il. 

margins  having  been  vary  thoroughly  cleansed,  local  am 
thesis  is  produced  by  not  more  than  three  instillation-,  of 
('(M.'iiii,  or  boloeain  solution,  al  intervals  of  five  minutes. 


Tlie  patient  li< — a  ;i  l«'l  or  table.  The  operator  stands  or 
aits  al  his  bead  ;  or,  it'  m  I  ambi  lextrons,  al  the  patient's 
left  side  for  bis  loft  eye  The  li'l-  being  held  by  a  spec- 
ulum, the  eye  is  fixed  by  grasping  with  forceps  the 
tissue  :ii  the  lower  nasal  margin  or  the  comca.  The 
patient  is  also  stronglj  urged  t"  aasial  fixation  l>y  k.-«-j«- 
iiiLr  bis  other  eye  steadily  directed  rather  downward 
throughout   the  operation.      The   catarai  t-knife  is  en- 
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tered  just  in  the  margin  of  the  clear  cornea  and  1  or  2 
mm.  above  the  temporal  end  of  the  horizontal  diameter, 
starting  at  the  position  shown  by  the  solid  lines  in  Fig. 
174,  with  its  cutting  edge  upwards  and  its  plane  parallel 
to  the  plane  of  the  iris.  The  knife  is  then  thrust  hori- 
zontally forward,  the  point  emerging  through  the  counter- 
puncture  symmetrically  placed  at  the  nasal  side  of  the 
cornea.  The  knife  is  pushed  on  until  it  reaches  the 
position  indicated  by  the  broken  lines,  and  is  then  with- 
drawn with  an  upward  pressure  sufficient  to  divide  the 
remaining  bridge  of  tissue. 

The  eye  is  allowed  to  rest  an  instant,  l>efore  proceeding 
tn  open  the  eajHHtfe.  The  knife  is  cleansed  with  boric  acid 
solution,  and  its  back  introduced  in  the  corneal  incision 
until  it  is  almost  in  the  position  shown  by  the  broken  lines, 
(Fig.  174).     It  is  then  withdrawn  until  its  point  lies  in 


FlM.  174.— I'aiuriictinrislon.  The  solid  linos  show  position  of  knife  com- 
meneiiiK  tin-  illusion.  The  broken  lino  i-huws  i ho  position  of  greatest  forward 
thrust.  Thv  rciiuiiuiiiK  bridge  of  tissue,  shown  by  the  dotted  curve,  la  to  be 
divided  us  the  knife  is  withdrawn. 

the  Upper  temporal  margin  of  the  pupil  where  it  is  made 
to  enter  the  lens-capsule.  The  knife  is  now  thrust  forward 
so  that  its  cutting  edge  makes  an  incision  in  the  capsule 
at  the  upper  part  of  the  pupil,  and  the  edge  comes  in  con- 
tact with  the  upper  nasal  margin  of  the  pupil.  The  knife 
is  then  withdrawn,  and  the  eve  released  from  the  fixation- 
forceps. 

Most  operators  open  the  capsule  with  a  special  instru- 
ment, the  cvstotome,  shown  in  Fig.  175.  The  point  is 
introduced  sidewise,  then  turned  toward  the  capsule,  and 
made  to  open  it  by  one  or  more  scratches. 

The  ilelirerji  of  the  lens  is  accomplished  by  placing 
the  back  of  the  lens-spoon  against  the  lower  margin  of 
the  cornea,  and  pressing  directly  backward.  This  tilts 
tfic  lower  margin  of  the  lens  backward,  ami  causes  the 
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upper  margin  i"  In-  pushed   forward,  where  it  dil 

the  pupil  and  enters  the  corneal  n id.    Slight  counter 

pressure  may  be  made  ""  the  -  k  n  ju>i  above  the  cor- 
nea with  ■  spatula,  which  maj    ii"  i"-  made  i"  " 
the  •••■Hi' r  "I'  the  upper  lip  ••!  1 1><   corneal  incision,  if 
necessary  i"  facilitate  escape  of  "I"'  lens.    The  pressure 
i      ir.niiis  continued,  m.  graduated  :i-  i"  keep  il"-  lens 


Km    I  'inc. 

advancing;  bo  il"  sphincter  of  thi  pupil 

in  stretch,  tnd  the  lens  i"  changi  shape  under  pressure. 
Tin'  pressure  must  not  be  iatennitted  until  thi   widest 

pari  "i   the  lone-nucleus  baa  im  the  oorneal 

wound.    Thi'ii  tlir  pressun   maj  beslightiy  bul  not  en* 

tirely  relaxed  while  an  assistant  rei res  th<  leu-  imeli 

and  tlir  .-ur-'iiii  ran  •fully  in-|>ccts  tlio  pupil.  If  il  i-  be- 
lieved that  some  cortex  remains  in  the  lens-cap-ule.  the 
pressure  is  renewed  ami  the  lens-spoon  is  slid  up  after  the 
cortical  mnmog ;  or  the  lower  lid-roiugin  is  substituted  for 
the  lens-spoon  until  the  fragments  of  cortex  are  pressed 
out. 

The  iris  is  then  to  be  returned  to  its  normal  position 
by  making  the  corneal  incision  gape  by  Blight  manipula- 
tion ..f  the  globe]  or  by  lightly  stroking  the  iris  out  ol  the 
angles  of  the  corneal  incision.  When  the  pupil  been 
circular  and  central,  the  eye  Is  to  be  cleansed  with  borie 
acid  solution  and  dressed. 

Errors  and  Complications. — The  knife  in  the  ante- 
terior  obamber  appears  mure  superficial  than  it  re  Uj 
is.  and  therefore  the  point  Is  liable  i"  emerge  (■«>  far 
back.  If  this  is  discovered  before  the  oonnter-punctnra 
is  complete,  or  while  still  quite  small,  it  may  In-  rectified 
by  slight  withdrawal  of  the  knife  end  change  of  Ha  direc- 
tion. If  the  <f  the  hiife  it  may  often  be 
gotten  off  by  slightly  lifting  tiie  cutting  edge  and  llien 
thrusting  quickly  forward,     if  the  knife  ed  51  1  innot  be 
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thus  freed,  the  iris  must  be  cut,  and  the  iridectomy  sub- 
sequently made  regular ;  or  the  knife  must  be  withdrawn 
and  the  operation  postponed. 

If  the  corneal  section  is  too  short,  it  should  be  length- 
ened with  scissors  l>efore  attempting  to  deliver  the  lens, 
taking  tare  that  the  scissors  only  l>egin  to  cut  at  the  end 
of  the  incision,  and  not  into  one  of  the  lips  of  the  wound. 
To  attempt  to  deliver  the  lens  through  too  small  a  corneal 
incision  is  the  worst  error  one  is  likely  to  commit.  Should 
the  vitreous  prolapse,  the  nucleus  of  the  lens  should  be 
quickly  delivered  with  a  lens-spoon  or  wire  loop ;  and  the 
eye  cleansed  and  dressed  without  much  manipulation  to 
expel  cortex.  When  much  cortex  remains,  the  best  way 
to  extract  it  is  with  a  fine  stream  of  boric  acid  solution, 
or  normal  salt  solution,  from  a  special  syringe  or  irrigator. 
Lippincott's  is  about  the  best.  This  should  be  done  if 
the  lens-matter  lies  in  the  anterior  chamber.  But  if  it  is 
adherent  within  the  capsule  it  will  be  safest  to  leave  it  to 
absorption  or  a  secondary  operation,  having  warned  the 
patient  that  vision  will  be  ]>oor  until  its  removal  is  com- 
plete. 

Hemorrhage  from  the  depth  of  the  eye  usually  destroys 
it.  It  is  to  be  checked  by  at  once  raising  the  patient  into 
the  sitting  posture,  with  the  legs  dependent,  and  applying 
ice  to  the  eye. 

Iris-prolapse. — When  the  iris  does  not  return  to  the 
anterior  chamber,  or  tends  to  prolapse  when  pushed  back, 
or  the  pupil  will  not  remain  round  and  central,  the  iris 
should  be  drawn  out  with  an  iris-hook  and  an  iridectomy 
done  to  prevent  future  prolapse.  When  the  iris  prolapses 
subsequently,  if  not  promptly  reduced,  it  may  be  cut  off, 
best  under  a  general  anesthetic.  If  the  prolapse  is  let 
alone  and  the  eye  kept  under  a  mydriatic,  the  healing 
will  be  slow  (five  to  eight  weeks),  but  the  ultimate  result 
will  be  (piite  as  good  as  after  iridectomy. 

After-treatment. — Both  eyes  are  to  be  covered  with 
light  dressings,  which  are  removed  by  the  evening  of  the 
next  day,  and  the  edges  of  the  lids  carefully  cleansed  to 
prevent  any  irritation  that  would  provoke  slight  move- 
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mi  hi-.    This  cleansing  i*  repeated  daily.    The  fourth  or 

fifth  day  the  unoperated  kjq  ie  usually  lefl  u tvored; 

die  dressing  being  renewed  on  1 1  »•-  operated  eye  until  the 
i  ii.|  iii'  .1  wci-k.    Winn  i  lie-  corneal  wound  has  been  en 
tirt-ly  otoeod  and  iIh   antorioi  dumber  r<  established  for 
a  day  or  two,  e  mydriatic  maj  be  instilled. 

Delayed  union  of  the  corneal  wound  sometime!  occurs, 

f.  -!  ■•  i  :i  1 1  \  attended  by  deficient  hyperemia  of  the  eyeball. 
'iiioii  may  promptly   follow  the  die tinua of  the 

dressing; 

Extraction  with  iridectomy  resembles  il»-  opera- 
limi  above  described,  oxoepl  thai  an  iridectomy,  isdo- 
M'rilMil  on  |kil'i-  ;Vi;i.  i-  done  immediately  after  the  conn  tl 
ion;  and  tin-  corneal  section  may  be  a  little  shorter, 
The  operation  is  free  from  danger  of  prolapse  of  tin-  iris, 
but  incarceration  of  the  iris  in  the  angles  of  the  wound 

is  wry  liable  to  occur.  It  is  more  liable  to  be  compli- 
cated by  vitreous  prolapse. 

Linear  extraction  is  done  for  cataracts  deatituti  of 
large  firm  uuiclei.  An  Incision,  i>  to  10  mm.  long,  is 
made  in  the olear ooroea,  with  a  keratomeor  a  cataract- 
knit'e.  The  capsule  is  op  ued  with  the  point  of  the  knife 
and  the  soft  leae-subatanoe  squeezed  out 

Suction-operation  for  fluid  cataraowj  the  needle 

of  a  syringe  or  suction-curette  is  introdi <l  through  a 

small  incision  in  the  cornea  and  oapaule,  and  the  lons- 
rabstanos  -inked  out. 

Extraction  within  the  capsule  is  sometimes  dona 
Itn  superiority  is  established  only  for  eases  in  which  the 
the  suspensory  ligament  of  the  leus  hat  underg t  atrophy. 

Scoop-extraction  is  performed  by  passing  the  wire 
loop  flng.  17*!),  or  the  lens-spoon  behind  the  lens  and 
icing  it  OQt,  when  pressure  eamiol  he  made  00  the 
globe,  ss  when  th<  re  is  prolapse  of  the  vitreous. 

Wcnzel's  extraction  may  !»■  'lone  when  t li<-  iris  is 

universally  adherent  to  the  leas.    The  knife  h  made  to 

i  in  cornea,  iris  and  capsule  at  one  thrust ;  and  after  expui- 

of  the  lens,  enough  iris  and  capsule  are  cemoved  to 

give  a  dear  pupil. 
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Discission  is  done  to  secure  the  absorption  of  soft 
cataract,  or  to  render  transparent  lens-substance  opaque 
and  facilitate  its  removal  by  extraction.  It  usually  re- 
quires repetition,  in  sonic  cases  many  times,  before  com- 
plete absorption  is  secured.  A  knife-needle  is  the  only 
essential  instrument.  It  may  be  either  straight  or  curved. 
Its  cutting  edge  should  be  3  or  4  mm.  long.  It  must 
have  a  round  shunk  of  such  thickness  that  it  will  just  fill 
the  incision  made  by  the  blade.  The  eye  is  fixed  and  the 
lids  held  apart  with  the  fingers ;  or  speculum  and  fixation- 


Fio.  176.— Wire  loop  for  extraction  of  len*. 

forceps  can  l>e  used.  The  eye  should  be  under  strong 
oblique  illumination  ;  and  the  binocular  magnifier  (Fig. 
21),  is  of  great  assistance.  The  pupil  is  fully  dilated 
with  a  mydriatic,  and  a  local  anesthetic  applied. 

The  knife-needle  is  introduced  half-way  between  the 
center  and  the  margin  of  the  cornea,  and  a  cut  made  in 
the  lens-capsule.  In  a  first  discission  for  absorption, 
there  should  he  a  single  cut  in  the  capsule  about  3  mm. 
long,  although  the  knife  may  be  turned  and  moved 
in  the  lens-substance  as  freely  as  possible  without  enlarg- 
ing the  incision.  In  later  operations,  when  the  lens  has 
been  partly  absorbed  and  the  eye  has  shown  itself  toler- 
ant of  the  operation,  more  free  incisions  may  be  made  in 
the  capsule. 

The  needle  having  been  withdrawn,  the  eye  is  closed 
for  a  few  hours  with  a  simple  dressing,  or  absorbent  cot- 
ton and  a  Licbrcich  Uindage,  and  kept  under  a  mydriatic 
until  entirely  free  from  redness  or  irritability,  and  until 
all  pieces  of  lens-substance  that  may  fall  into  the  anterior 
chamber  have  been  absorbed.  Whenever  the  process  of 
absorption  ceases,  as  it  does  in  two  to  ten  weeks,  the 
operation  is  to  be  repeated,  the  lens  being  each  time  more 
completely  broken  lip.  Discission  is  not  devoid  of  danger. 
The  slight  corneal  wound  may  become  the  seat  of  infec- 
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lion.    Hence,  *tri>-t  precaution* .-i  be  observed  to  avoid 

bruising  and  to  keep  ii  aseptic,  it'  th<  ■  pening  in  the 
i:i|i.-uli  l.c  t<><>  large,  exeeasive  swelling  of  the  lens  a 
ami  may  can.-'-  glaucoma,  [f  pieces  of  comparative!) 
unaltered  lene-eubstanoa  fall  into  the  onti  rioi  ohanibcr, 
they  cause  hyperemia  of  the  iris,  oiliarj  body  and  peri- 
# "corneal  zone.     Ijcns-sulxstanit'  that   hM  been  pn 

di-integrated,  by  cx|K>&ure  to  tin*  aqueOOfl  within  the  <:i|>- 
mle,  causes  less  distti rliance. 

CapSlllotomy. — Division  of  the  remaining  l*-t i — < : i j < 

sole  ia  luium— uy,  in  tin'  majority  of  0010%  t>>  give  die  best 

Flu.  ITT—  Linn  for  the  T  «h»p.  il  or  liivcrti'il  \'-*hn|nv|  inn. ,  [xulp 

■-.iiilury  I'Dtaracl. 

poaaible  vision  after  removal  of  the  oataraot.    The  opera- 
tion differs  Iron  discission,  ae  above  described,  in  ah 
aiming  at  -i  IVeedivlaionof  the  membrane  which  obstruent 
tin  pupil.    On  iiiis  account,  to  give  the  long  ]>  to 

tin1  cutting   filjri-,  to  reduce   tlic   bruidng   and  Usi-tir 

the  needle  in  the  cornea,  and  to  gel  immediate  oloaun 

the   little    wound  ami   guard  against   infection, the Icnife- 

Hi    should  In-  introduced  through  the  limbus,  where 

the  cornea  i>  overlapped  by  rasoular  aalera  and  conjunc- 
tiva. To  secure  piping  of  the  opening,  it  iu  g<  H  rally 
neoeaaary  to  make  incurious  meeting  at  an  angle.  Bui 
after  the  fret  baa  been  made,  the  membram  becomes  re- 
laxed, so  that  unleaa  it  lias  hern  carefully  planned,  the 
>n  may  be  very  difficult  to  make.    A  good 

filan  is  illustrated  in  Pig.  177.  The  ncedli  entering  the 
imbne  ai  .1  is  made  to  pierce  the  membrane  at  />'.  and 
then  to  cut  it  to  >'.  It  a  then  slightly  withdrawn  and 
made  to  pierce  tin.  membrane  at  D,  and  to  cut  out  to  I 
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near  C.  When  an  extensive  adhesion  exists  between  the 
iris  and  the  capsule,  incisions  should,  if  convenient,  pass 
through  its  base,  giving  freedom  to  the  iris  and  securing 
retraction  of  the  membrane. 

If  the  pupillary  membrane  be  excessively  thick  and 
tough,  so  that  a  careful  sawing  cut  will  not  give  a  good 
opening,  it  may  be  torn  from  the  center  by  double  trac-* 
tion  cither  by  two  needles  introduced  at  the  two  margins 
of  the  cornea  (Bowman's  operation),  or  by  two  blunt 
hooks  introduced  from  the  two  sides  and  caught  in  a 
central  slit  (Noyes),  or  a  piece  may  be  removed  by  an 
operation  similar  to  iridotomy  (page  552).  Sometimes  the 
pupil  will  contain  a  thick  mass  left  by  imperfect  absorp- 
tion of  the  lens,  which  is  best  extracted  through  a  small 
corneal  incision,  by  piercing  with  a  sliaq»  hook  and 
twisting  it  until  it  is  rolled  up  and  freed  from  its  connec- 
tions. 

Removal  of  the  lens  for  high  myopia  is  effected 
by  discission  to  render  the  lens  opaque  and  lessen  its  ad- 
hesion to  the  capsule ;  and  extraction  of  the  mass  of  lens- 
substance,  before  the  swelling  of  the  lens  or  escape  of 
lens-matter  into  the  anterior  chamber,  causes  serious 
hyperemia.  The  free  division  of  the  lens  at  the  first 
operation,  advocated  by  Fukala  and  others,  is  attended 
by  unnecessary  danger  to  the  eve,  and  is  followed  by  slow 
recovery.  If  hyperemia  commences  it  will  be  tatter  to 
extract  at  once  so  much  as  possible  of  the  lens  while  still 
clear,  rather  than  wait  till  it  becomes  entirely  opaque. 
If  the  bulk  of  the  lens  is  removed,  the  portions  remain- 
ing can  swell  and  disintegrate  without  causing  much 
trouble. 

OPERATIONS  ON  THE  EYEBALL. 

Magnet-extraction. — Magnets  used  to  extract  par- 
ticles of  steel  from  the  eye  an1  of  three  kinds:  Strong 
pinna  unit  mat/net*  may  lx'  used  to  remove  small  particles 
of  steel  from  the  front  of  the  eye,  where  the  magnet  can 
be  brought  in  contact  with  them.  I'orluhlr  clcilro-magnete, 
like  Hirschbcrg's,  have  straight  and  curved  points  that  are 


{lined  ud  introduced  into  the  eyo;  when  they  attract 
kfae  particle,  which  may  sometimes  be  beard  to  strike 
the  point  with  >  eliek.  They  are  then  drawn  out,  with 
the  foreign  body  adhering.  Wry  Utrgt 
iimi/iirO  win'  pni|MiHi-<l  by  Maul).  They  are  intended  i" 
attract  the  |i:ui:i  ir  and  draw  it  onl  <>i  the  eye  through 
the  wound  of  entranca;  or  to  draw  it  around  the  crystal- 
line l<'iis  into  the  interior  chamber,  whence  il  oan  be 
extracted. 

K«»r  extraction  with  the  portable  magnet,  the  eye  and 
tin-  magnet-tip  having  been   rand  p  ic,  thi    eye 

may  be  anesthetised  end  tl»-  wound  of  entrance,  it"  favor- 
ably situated,  Mnewhai  enlarged.  It',  however,  the  par- 
ticle baa  entered  through  tl»-  cornea  and  lodged  in  the 
vitreous,  it.  will  be  beat   to  extract  through  a  scleral 

incision  made  a-  close,  to  the  I' nation  of  the  foreign  body 

Be  poBaibla    The  tin  of  one  of  the  moat  powerful  hand 

magnets   (Sweet,   Johnson   or    Lippineotl  '-i    -\ 1  <  1    be 

introduced  just  within  the  inciaon,  and  the  full  enrrenl 
turned  on.  If  this  fail-,  to  draw  the  foreign  body  to 
it.  the  ti|>  nui-t  be  thrust  more  deeply  in  the  direction 
of  the  foreign  body,  but  as  little  disturbance  of  the 
vitreous  as  possible  mould  Ik-  aimed  at.  The  "Hmmpol" 
magnet  is  a  form  of  nut  magnet  in  which   the  coil 

is   made  large  enough   tor  1 1  k -    patient    to   place   lii-.  bead 

within  it,  and  thi re  to  be  magnetised  i-  simply  a 

piece  of  soil  iron  <>f  the  proper  dupe,  which  the  sur 
hold-  in  ln's  band,  very  much  aa  be   would  a   hand 
magnet. 

Enucleation  of  the  Eye.— If  the  aye  be  free  from 
inflammation,  this  operation  may  be  done  under  local 
: ithesia,  although  not  without  some  pain.     But 

eyea  requiring  ciinclcal inn  arc  inflamed  and  for  then  a 
general  anesthetic  is  necessary.  The  lida  being  retracted 
by  the  speculum,  the  conjunctiva  i*  seined  and  divided 
around  the  corneal  margin.  The  conjunctiva  is  then 
pushed  back, and  with  firm  prearor  lepaare  made 

to  miao  the  tissue  of  the  insertion  of  the  internal  rectus. 
The  atrabiamna-hooa"  is  then  paused  beneath  the  tendon, 
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and  ii  Ei  divided  with  the  scissors  ahoul  '■'•  mm.  be  k 
from  it-  insertion.  '  1 "  1 1 < ■  stump  so  left  gives  a  Rrm  1  *•  •  1<  1 
for  the  axation-fbroeps.     The  strabismtu  I k  is  now 

!•!  downward   from   the  insertion  of  1 1  j- •  internna, 
in ttUng  up  the  loose  tissue  ii  encounters,  until  ii  p 
beneath  ml    inferior  reotni         on  whico  \*  Imolced  nn 
nn<l  divided  ;it  its  insertion.    The  Iraok  is  then  in 

a  way  passed  anderthe  tendons  of  the  external  and 
superior  recti  muscles,  whiohare  similai  ded. 

The  anterior  portion  of  the  globe  having  thus  been 

quite    freed     from    :ill     uttnelutient*,    the    -pr.-nliiiM 

be  removed  and  the  lids  retracted  by  tin  lingers.  The 
eyeball  iathei  itated  outward,  aod  tin    tii 

pushed  bci'li  it  i lio  nasal  aide  of  the  globe  until  with  the 

up  of  ili<'  finger  a  thick  tens rd  of  tissue  i-  felt,  the 

optic  nerve.     Xne  blunt,  strong,  ourved,  "cnucleel 


Fia.  178.— F.nadc«tion-*cUiori. 

actason "  <  V')'j.  178)  are  now  introduced  wiih  thepointa 
I,  and  made  la  push  aside  the  ii  side 

of  the  nerve.    The  nerve  is  then  Included  between  the 
blades  and  divided  by  one  strong  cut 

The  eyeball  is  now  dislocated  in  front  of  the  lids,  and, 
while  turned  out,  nil  adherent  divided 

the  globe  by  re  snipe.     The  enucleated  eye  *ln>ul<l 

I 


S 


™"»  *• i . 

|>e  dropped  ina  I  per  cent,  solution  of  fonnaldehyd  ii'i 

ner  cenl    formalin^  to  preserve  it  for  subs  quenl  i 


:'ul  examination. 
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'I'n    secure    increased    inutility    for    an    artificial 
Priestley  Smith,  before  doing  enucleation    stitchee  each 

of  the    recti    tendon-    to    the   overlying   conjunctiva,    by 

raising  tin-  tissues  with  fine-toothed  Sxataon-foroope, and 
passing  a  suture  through  the  ibid. 

Complications  and  Cautions. — Tin  removal  of  an 
eye  bav  da  normal  teoeion  and  attachment*  is  one  ol 
easiest  of  Important  surgical  operations.  Hut  if  the  eye 
has  been  the  seal  of  chronic  inflammation,  it  may  be 
firmly  bound  down  in  all  directions  bj  Dew-formed  con- 
nective tissue.  It  mav  he  imposs'  lie  to  reach  the  in 
tione  of  the  recti   tandone  until  a  zone  of  this  tissue  all 

around  the meahaa  been  divided  by  snips  with  seissoraj 

and  the  nam  between  the  tendons  may  be  so  dense  that 

in  tin-  | ii- --  of  dividing  it.  tin-  tendons  themselves  are 

divided  nnnotioad.  If  the  globe  baa  bean  perforated,  and 
i-  therefore  perfectly  soft  the  sclera  falls  in  (bide  that  are 
liable  tn  be  out  with  the  scissors;  and  if  tbs  eye  is 
shrunken  and  soft  and  surrounded  with  cicatricial  tissue,  a 
I  deal  of  care  Ea  necessary  to  remove  it  neatly. 

In  enucleating  an  inflamed  aye  then  la  always  a  good 
•leal  of  iiiiiiiniTi:;iL..-.  which  must  I"-  cleared  away  by  an 
i  -i-i.ini  ilium-  in.  earlier  part  of  the  operation.  After 
tin   removal  ol  the  speculum]  when  the  optic  nerve  baa 

i n  aevered  and  tlu-  adherenl  tissue  is  being  trimmed 

,  the  lashes  or  the  lid-marguu  are  liable  to  be  snipped 

I iy  the  scix-ois  unless  carefully  jruanled. 

When  tin-  eye  is  removed  because  it  contain-  :i  nialijc- 
nanl  growth,  as  much  of  the  optk)  nerve  as  possible  should 
lie    removed    with  it.     To  do   this  the  tissue  around  the 

nerve  ia  pushed  aside  from  it,  with  the  closed  points  of 

ili'    BCtSSOH   |.;iel,    nearly   Ul    the  Op  ! ' kii.   and   the 

nerve  grasped  baek  then-  by  the  open  bladea  fur  division. 

The  error  Of  ■■> the   wrong  eye  has   Imcii  com- 

mitted. 

After-treatment. —  Free  hemorrhage  should  he  allowed 

r  this  operation,  particalarly  if  there  has  been  some 
extension  of  inflammation  into  basae  lurrounding  the  eye. 
When  desirable  it  h  best  cheeked  by  injecting  very  not 
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i-  i i iii.  ili'  Tin-  cavity  may  thon  be  dusted 

n iih  iodoform  and  covered  with  absorbent  cotton.    The 

soekei  - li« .11 1 >  1  then  lie  v,.i-li.il  .mi  i. ii :>r  twice  daily, and 

dosted  h ith  iodoform  until  after  four  or  five  days,  when 
:il I   .Ii  iimy   l»'  discontinued. 

The  artificial  eye  may  lie  fitted  a-  -■<>  .>n  .us  the  wound 
baa  quite  healed,  in  the  second  or  third  week.  It-  wear- 
in-  i-  in  be  advised,  becBtiae  beside  cosmetic  reasoni  K 
prevents  the  upper  lid  from  falling  over  tlie  lower,  and 
doing  irritated  by  the  lashes.    To  insert  it  the  upper  lid 

i.-.  drawn  out   and   tlie   larger   temporal   edge  of  the -lull 
llipped    ii|>  under   it.      Then    the    \>«.\<  r   liil    being   drawn 


down,  ill-'  other  edge  i-  slipped  in  and  the  artificial  oyc 
-lull-  iiitu  place.  It  is  removed  by  pulling  down  the 
lowi  r  li'l  ana  slipping  a  large  pin  under  the  lower  edge. 


It  should  always  be  iviih.mi1  at  night  and  carefully 
r|i'aii-ril.  A  ii  artificial  eye  becomes  roughened  after  ens 
or  two  year-  of  continuous  wearing,  and  then  must  either 
be  repolished,  or  replaced  by  another.  In  selecting  an 
artificial  eye  it  should  be  compared  with  the  natural  eye 

in  a  strong  light,  where  a  difference  of  color,  or  of  size  of 

pupil  would  Be  moot  noticeable.    The  various'  forms  of 

proposed  by  Snell-  □  seem  distinctly  superior  to 

•Ii  •  older  form  of  a  simple  shell  for  tuw  after  enucleation. 

Evisceration  of  the  eye  may  be  done  Instead  of 
.  in, olea "ion,  for  pain,  u  in  absolute  glaucoma  :  or  to  pre- 
vent sympatfa  although  it  is  not  proven  that 
for  the  latter  purpose  it  i-  equally  efficient  with  enucle- 
ation. It  shonld  never  I  for  malignant  dii 
within  the  eye.  It  usually  furnishec  i  b  itter  support  'or 
an  artificial  eye  than  does  Enucleation;  but  tin  reaction 
and  pain  following  operation  an-  greater,  and  the  healing 
i-  more  prolonged. 

The  eye  i-  transfixed  just  back  ol  tlie  cornea  with  a 

Iteers  or  (ir.ufe  eataraet-knife,  whii  h   is  made   to  CUl 
way  out  at  tin    upper  ..r  lower  margin  of  tin   >   •in -a.      An 

inmaioa  mcludifl ■■   the  whol n  a    it  completed   with 

strong  .-ciasors.  The  OOnttntS  of  the  sclera  are  thefl 
removed,  care  Iwing   taken   that    DO  particles   of  tissue 
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remain.  The  cavity  maj  then  be  allowed  to  fill  with 
ltl<xxl :  oi  tin-  bleeding  ma)  l»'  checked,  and  the  scleral 
gur&oe  cauterised  with  carbolic  acid,  and  the  cavity  filled 
with  iodoform.  The  aides  of  the  Balers  are  broughl 
together  l>v  interrupted  sutures,  i>r  a  single  gathering- 
string  suture  ia  mo  around  it. 

A  layer  of  Borgioal  lint  i.-.  laid  upon  the  eye,  and  iood 
i  loths  applied  continuously  for  a  day  or  two  to  keep  down 
tin'  reaction. 

Implantation  of  an  artificial  vitreous  i  Mi 
operonon)  i-  intended  t"  kgdxg  a  spherical  stump,  resemb- 
ling a  shrunken  eyeball,  for  the  bettor  support  ami  imivc- 
meiit  iif  an  artificial  eye.  After  evisceration  a  bollow 
iphere  of  glass,  silver  or  alnminom  ia  inserted  in  the 
scleral  cavity.  All  bleeding  most  first  be  ohecked.  The 
.sclera  is  *lit  vertically  above  and  below  to  admit  the 
inhere,  which  must  not  I'l  too  large.  The  aolera  la 
then  brought  together  in  a  vertical  line  by  a  row 
of  silk,  or  silkworm-gut  sutures,  the  angles  of  ; 
formed  above  and  below  being  Death  trimmed  down. 
Then  the  conjunctiva  is  brought  together  ov<  r  the  sclera 
I iv   a   horizontal   row  of  suture-.      It    tlie   primary  closing 

oi*  the  scleral  opening  is  incomplete  la  will  not 

be  retained. 

Some  operators  implant   such  a   globe  in  the  cavity  left 

after  enucleation.       Bryant    has  employed  bated 

globe  of  aluminum,  which  fills  with   granulation-ti 

securing  its  retention. 

A  sphere  of  paraffin,  1">  to  20  mm.  in  diameter, 

may  bo  used  Cor  this  purpose.     Sutures  are  placed  in  the 

tendon*  of  the  recti  muscles  before  these  are  divided. 

v  i > . ■  r  bleeding  has  been  cheeked  and  the  paraffin  globe 

introduced,  il pposing  recti  am  sutured   together  in 

front  of  'In  od  the  conjunctival  opening  closed 

•villi  another  set  ox  sutures.    This  plan  t 

reliable  than  the  injection  of  melted   paraffin  into  the 

eaviiy.      The   i-i/r.  of  flu   rultliil  has  lxi-li  implanted   in    the 

orbit  to  furnish  support  for  an  artificial  eye,  but  it  has 


'•/,.!/.'  8TMPTOU8  "i    in 

iiu<    been   demonstrated  to  ixmscsk  lulvnni         over  Ida 
i.l lodieo  abov<  111*111  ii'iK'il. 
Osteoplastic   Resection   of   the   Orbital   Wall 
'..  Opi ,  ation  .     \n  iiioiftiou  in  luadi  for- 

ward utd  downward,  beginning  above  the  upper n 

angle  of  '!»■  orbit,  pawing   down  cl   c  to  'I xtcrnal 

cantiius,  and    back  t<>  the.  middle  "i   the 
carriod  down  to  the  bone.     The  periosteum  \«  im 
along  the  ontor  margin  of  the  omit,  and  the  orhitul 
-I.-MI11  separated  from  the  outer  bony  «;ill  of  the 
orbit  and  pushed  onl  oi  tlie  way  with  the  orbital  eonti 
\   ii.iriz<>nt:il    «■••( i.m  nt'  ilia  bone  >■■  made,  baeli 
upper  01  of  tlio  orbit,  through  tl»c  external  n 

lar  pr •-  of  the  frontal  bone  and  the  portion  ol 

orbital  wall   which  »| theorbil  from  tin  temporal 

.  tii.-  posterior  end  of  tlii»  section  anothi 
in. i.li-,  downward  and  rather  baokward,  to  the  uphcno- 
ni.ixilLirv  Snore.  A  third  ration  is  made  horizontally 
I >;i<  U  w  .1  ri  i  fnirii  iIk- Iii\v<t  outer  angle  of  the  orbil  to  the 
Bpheno-mnxillary  fissure.  The  bony  nap  thus  formed, 
with  iIk'suCi  i  .  ImiI  t<>  it,  i<  pushed  back  from  the 

temple,     The  orbital  periosteum  is  incised  .iml.it'  neces- 
nary,  the  external  reotns  divided,  permit  ess  i<> 

i in  contents  of  the  rear  of  the  orbit 
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OCTTLAB  symptoms    IND   LESIONS   CONNECTED 
WITH  GENERAL   DIBBAfi 

Tiik  detailed  >li  of  t\n-  <-ymptorufl  and 

here  mentioned  are  given  i"  preceding  chapters,  and  must 
Ik-  referr  to 

complete  clinical  picture 
(•i  any  partienlar  disease. 
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Organic  diseases  of  the  brain  and  its  meninges, 

including  m r,  meningitis,  abscess,  aneurysm,  trauma- 

..  (vi-i  iinh-.  -nil, nini.',   hemorrhage,  embolism,  and 

thrombosis,  are  :ill    liable   to  cam ptk    nevritti 

page  365).    It  i-  therefore  >>f  wn  lit tl<-  value  to  dif- 
itiate  those  various  conditions,  but  il  thai  1 1 •<■ 

svmpt -  present  do  arise  from  organic  din  ise. 

Intracranial  disease  also  causes  abnormalUia  iff 
Ut  (page  72),  y taimet  <-r  tpoMntaf  the  oouZar  btusofas 

204     i]  Umitatun  ■ pages  ;:,;.  '"• 

.  which  may  be  either  transient  (remote  sympt  ■ 
in  permanent,  dirsotlj  dm   to  the  leeioo.    When  perma- 
nent, thai  are  i  I  thi  highest  value  in  localising  the  ai  i 
Tin-  above  symptoms  In  themselves  give  do  pool 
information  aj  i<>  the  nature  ol  the  morbid  ;  caus- 

ing them,  as  whether  a  tumor  Ed   lyphilitic  or  tubercular. 
Hi  it  the  olose  anatomical  and  physiological  ihipa 

and  brain  make  them  often  Buffer  from  a 
common  causa ;  and  the  cow litant  eye-lesion  may  sug- 
gest with  great  probability  the  nature  of  the  cerebral  pro- 

Duease*  a/  the  d  choroid  ate  of  great 

importance  in  thi-  connection. 
OfUe  atrophy  attending  brain  disease,  it'  con 

891),  has  the  Bame  Mgoifieana  as  optic  neuritis. 
Bui  if  primary  il  maj  point  i<>  pressure  on  the  tracts  o* 
nerves,  in  which  '"i-'1  '■<  bai  localising  value  j  otit  may 
indicate  that  the  trouble  i>  of  toxic  origin  (page  397),  <>r 
ii  may  belong  to  n  disseminated  sclerosis.  Progret 
involvement  of  one  ocular  muscle  after  another,  «r  nf 
different  parts  <>t'  the  visual  Held  have  great  proga 
significance.     The  former  mat  oh  iracterise  :i  form  of 

jreusive  bulbar  paralysis.     Kyatagmui  appears 
■  1 1 1 .■  1 1 1 1 %  in  multiple  sclerosis,  but  ii  ma)  also  appear  in 
•m\  case  of  prolonged  severe  impairment  of  vision.  Grave 
cerebral   hemorrhage,  embolism  <>r  enromb  iften 

attended  with    hemorrhage  »r  vasoolar  disease  of  the 
.  of  the  affected  aide. 


Mfl 
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SYMPTOMS  OFTEN   EXPLAINED   BY   OCULAR 
EXAMINATIONS. 

Coma  should  always  lead  01  thort  ugh  objective  ex- 
amination oi  tfa  bjn  li  uremic,  albuminuric  retinitis 
may  be  round  (page  865);   If  narcotic    axtremc  equal 

m ■■■•  i    without  other  ym| iaj  ifapoplctic,  myosisnnd 

inoqiudit)  of  the  pupils  maj  be  remarked,  with  conji 
deviation  of  the  eyas.    Organic  brain  disease  may  bo 
i  vealod  by  optic  neuritis;  or  mydriatic  poisoning,  by 

extreme  diutati f  the  pupils.     Cbncv&totu  and  de» 

■  mag  be  referred  to  weir  cuuw,  by  ibc    i ulur 

iptoma 

Headache,  If  persistent  or  frequently  ret  lining,  should 
i-voke  careful  investigation  of  the  eyes.     I 
strain  is  its  moat  common  eau  e  (page  58] ;  or  ii  maj  be 
due  i"  organic  brain  diseaee  that  will  be  n  vealed  by  optic 
neuritis  «>r  atrophyj  or  to  an  mia  or  other  eonditi 
.-ire  attended  by  characteristic  n-tiniii*. 

Vertigo,  and  often  nausea,  may  ariei  from  thecauaee 

tiooeu  for  headache.    They  maj   also  be  caused  l>y 

paVeaki  of  one  or  more  ocular  muscles,  or  from  strain  or 

these  muscles,  as  in  excessive  convergence  from  I  ugh 

myopia. 

Sclerosis  of  the  Spinal  Cord.— In  poetcrior  mKto- 

sis    (  r/orWiM.   primary    <;. 

atrophy  (page  895),  with  corresponding  vianal  impair* 
meat,  occurs  in  between  ten  ana  thirty  per  cent  of  all 
kim's.     Iii  a  antedates  -"ill  other  gympl 

letimcsby  maoj  yean,    Sometime*  it  appears  shortly 
after  the  lightning  pains,  gastric  criaei  de  symp- 

toms ;  and  iii  these  casta  the  progress  of  the  ataxia  is  apt 
to  Ik-  arrested,  and  the  power  «>("  locomotion  i<>  r> ai 
good  For  a  longtime.    Occurring  in  the  later  stages,  the 
atr  iphj  with  the  ataxia. 

In  :i  siinil:ir  proportion  of  00  jfarOSIS, partti*  01 

paro/ysu  of  one  or  moi 

be  an  earl)  symptom.    Bueh  pahta  -  appear  suddenly. 
They  may  be  quite  transient,  or  permanent.    The  '"»i/ 
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ii'jiu-r<jUj-  of  ill"'  pupil  (Argyll-Robertson   pupil,  page 
7  1),  and  the  ten  definite  condition  of  tayam  are  among 
the  moat  important earij  symptom*  of  tabea.    The  t'" 
occurs  in  three-fourtiu  of  all  eases,  and  io  vorj  few  doea 

the  pupil  remain  normal.      Kpiphora   i-  a   frequent  symp 
loin,  li'  'in-   -omi-tiuii'.-.  ilu  •  I"  relaxation    of  the  lid,  B0B1I 

times  to  hypersecretion. 

Acute  myelitis  In  ittendcd  with  douhle  optic 

ncuritu  (page  386)<  [n  tpinai  m/ui  mi  and  aorta,  hyper- 
emia andf  anemia  of  the  disk  (pages  888  and  384),  nave 
been  noted,  bul  am  oof  significant.  Involvement  of  the 
oord  or  of  the  nerve-rootd  in  the  cervical  region  may 
cause  mvosU  and  slight  ptosis,  through  paralysis  of  the 
eorvioal  sympathetic,  or  spastic  mydriasis,  vridemiij 
the  pat|>ol>ral  fissure,  aiul  apparent  exophthalmos  from  an 

irritative  lesion  ( |.  i;;i    '•'■  . 

Disease  of  the  trifacial  nerve  nan  b*  accom- 
panied by  neurojM  heratitit  (page  287),  of  El 

cause  herpes  zoster  (nap'  288).      In   all  TlfTfW  of  neuralgia 
affecting  the  ophthalmic  division,  the  possibility  of  at 
coma  should  be  carefully  considered 

Multiple  neuritis  may  include  an  axial  neuritis  of 
the  optic  nerve  causing  csntrai  scotoma  (page  10),  or  may 
produce  palsies  of  isolated  ocular  muscles  (page  204). 

Epilepsy. — The  attack  may  open  with  a  visual  aura, 

like  that  of  migraine.      There  may  be  concent  rie  •■*". 

hir/  <>j  //ic  fu-iii  of  pjafon,  or  lowered  aaitmcn  of  vision 
after  tin-  attacks,  and  sometimes  before  them.    Iran 

(no  o/  Hi'  rdincd  arteria  has  beet ted  -it  the  beginning 

of  the  attack,  and  marked  distcntit f  the  retinal  » 

a(   the  close,  or    tollnwill"    the    seizure.       'l'lie    OOOnU*  B 

•  !i  -  may  participate  in  the  movements,  associated  mi 
moots  of  the  two  fyt^  being  especially  common.    Sub 
conjunctival  toohytnoect  maj    be   produced,   and  partial 
iiy  of  the  tens  or  oompleti  I  may  an 

Kpilcptiform  sei/.iircs  seem,  ill  rare  ease-:,  to   In-  due   to 
Main,  and   to  cease   when   it    i>   relies  imI. 

Tetany  has  bean  connected  with  a  form  of 
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in  which  the  opacify  begins  before  middle  lift-  and  it 
confined  t"  Uie  ducmos. 

Migraine. — The  attacks  of  pain  are  in  man;  oases 

preceded  by  saHUUlaHi  ma  (pa ■',  or,  in 

replaced  bya  distincl  visual  hallucination. 
These  visual  disturbances  •!<>  not  usually  occur  with  every 
inigniiiMiis  attack,  Imt  only  with  an  occasional  seucare. 
Sometimes  they  oonstitute  the  whole  attack.  They  may 
attend  the  attacks  fur  a  time,  the  migraine  bavins  >  xistcd 
before  or  continuing  afterward  without  any  such  visual 
phenomena. 

In  a  1 1 1—  ■  -  pi'  |"irti<>ii  of  cases  migraine  dependi  upon 
■I    is  aggravated  by  eye-sdram,  and  is  partially  or  com- 
pletely relieved  by  tl»-  oarefoj  ••■  .1  r. .-t i..n  i.t'  ametropia 
(pages  153,  186).     Patients  who  have  the  visual  disturb- 
ance arc  ly   likely   to  think  of  their  attach 
oonneoted  with  ocular  defects.    Hut  it  is  not  certain  thai 
the  connfe  don  la  i  loser  or  more  general  amor. 
than  among  others.     Qptt  r  (page  391)  lias  some- 
times bean  i  soctated  with  migraine,  bu(  more  frequently 
man  has  bet  a  i  ociation. 
Chorea. — The    aeuL    <              I    childhood,   ch 
minor,  may  be  attended  «it!i  irregular  action  at  tin 
muscles,  but  it  noi  uaueed  by  muscular  anomalies.  Hi 

mm,  habit-spasms,  or  reflex  choreic  movements 
be  caused  by  eyc-sti  tin  and  cured  by  it*  relief.    Bevera 
eye-strain  may  also  be  an  important  in  causing  the 

depressed  condition  of  the  nervous  system,  which  predfe 
chorea.  874)  has  oe 

I  in  i  onection  with  chorea. 
Exophthalmic  goiter  has  ahead]  been  considered 
i.    Tin  ocular  gyraptomi  •■s.-i-ntial,  imt 

lly  the  most  striking  manifestation  of  th<   dig 
ease. 

Akromegaly.  — Tin-    hypertropfa  the 

bones  of  the  orbit  and  the  skin  or  tin  lids.    Tl 

d  reactions  of  the  pupil*  an-  often  skm  or 

nl  ir.     TImtp    may    \w    paralysis   nf  one   or 

more  ocular  musoles  >ir  impairment  of  central  \  ision,  and 
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irregular  traction  o/(Ai  (puK?   ")•    The 

most  characteristic  ocular  -  %  1 1  ■  |  >  i  •  •  ■  i  ■ .  ihongh  hit  from  eon* 
stunt,  i-  bitemporal  contraction  ••!  u*n  visual  fields,  or 
ln-iii i  i! M .j .-i  1 1  p;i^«-  :;~i.  p ruhiii.lv  from  pressure  of  the  i  n 

■  I  jutniijirv  imiiy  n|..iii  ii ptic  chiasm.    Irregular 

or  unsyminetrical itroction  of  one  or  both  fiehU  ccui 

from  r  1 1 .  -  -: t ii i «- . -: 1 1 1  -j  iczopiitbalmos,  double  optii  new 
optic  atrophy,  nystagmus,  and  hypeteecrouon  of  tears 
have  bo  n  reported. 

Mind-blindness,  inability  1><  receive  ■  mental 
I  in --ion  from  objects  Been;  word-blindness,  Inability 
to  recognise  written  or  printed  words :  letter-blindness, 
inability  to  name  letters,  although  words  era  understood  ; 
ami  dyslexia — or  an  insurmountable  difficult}  in  n 

although  the  patieat  •■ i     period  right  andean 

read  ■  (en  words  at  a  timi    *i  of  important 

significance,  liable  to  be  confused  «itli  Impairmenl  of 
vision. 

Neurasthenia  i-  attended  with  pain  connected  with 
use  .ii'  the  eyes,  variable  heterophoria,  deficient  power  of 

al  id  i  n  linn,  :i(l>liicl;iiri:iiiilMir>iiiiuliiitiiiii||i;ii;i-  192),  twitch- 
ing <>l"  the  lids,  large  bat  mobile  pupils,  and  persistent 
oiter-imagea,    Onto  n6*tc  contraction  of  the  field  of » i 
hyperemia  of  the  optic  ili*k  (pa  ises  of  eye- 

strain should  be  earefolly  looked  for. 

Myasthenia  gravis  gen  i  a  al  iy  begins  «i'li  intermit" 
tent  ptosis  (page  167),  most  noticeable  when  UV  patient 
i  tired,  Paresis  of  the  orbital  muscles  la  common,  and 
exophthalmos  may  occur.    The  symptoms  ore  relieved 

!.  lint   reOUr.       Il  may  In-  I'alal. 
Insanity  may  lie  attended  with  visual  linlliiriniilioiis. 

h  presents  no  ocular  symptoms  charm  teristic  i  <\  tin 
iliiiun  in  gonei  J  i  r  of  any  partioular  form  of  insanity. 
Ocular  symptoms  connected  with  some  cansative  or  eon 
comitanl  condition,  I  i  1^ <-  albuminuria,  syphilis,  or  tabes, 
arc  common. 

Hysteria  rum  present  many  eye-eymptoms,  The 
more  cbaracteristio  of  these  are  progressive  concentric 
contraction  of  the  field  of  vision,  like  thai  of  bi 


573 


HYSTERIA. 


ilp-nii,  oootnotioa  of  tin  ootor-Aeldii  it  revcnal  of  tl 

Domuu  order,  amblyopia  or  complete  blindness  of  ■ 

eye  (page  403),  squint  (page  234),  blepharospasm,  dil 
Uon  or  contraction  of  one  pupil  (page   76),  reonooular 
diplopia  without  evident  ocular  cauw    page  18),  asthen- 
opia, and  oomplainl     of  inubilil  i   the  eyes  or 

Kye-strain  may  be  ■■■•  contributory  or  exciting 
oauae  of  hysteria, 


DISEASES  OF  THE  CIRCULATORY  SYSTEM  AND 
KIDNEYS. 

Anemia,  If  severe,  souses  characteristic  ophthalmie 
changes.  It  acute,  as  from  hemorrhage,  the  patient  may 
become  suddenly  blind,  with  ophthalmoscopic  chan 
(page  384),  thai  later  may  goon  to  those  of  optic  atrophy 
(page  391),  although  at  feast  partial  recovery  of  tight  is 
tin-  rule.  Chronic  simple  anemia  presents  a  pearly-white 
sclerotic,  and  pallor  of  the  inner  surface  of  the  li<l-.  The 
fundus  of  the  eye  appears  pale  throughout,  the  retinal 
art'i-ir-  ;iiv  -lightly  narrowed.  The  retinal  veins  are  pale 
bat  very  broad,  with  ■  broad  light-streak  (page  s'i|. 

leukemia  and  pernicious  anemia  may  present  the 
a|ii"  -a  ranee  of  simple  anemia,  with  even  greater  pallor  of 
tin    fundna     tn  isaea  there  e\i,i,  generally  tlie 

eharaoteristie  retinitis  or  neuroretinitis  with  retinal 
hemorrhages  (page  363);  lymphoid  tumors  of  the  li<l  and 
orbit,  and  chloroma  (page  47<>)  are  sometimes  associated 
with  leukemia. 

Diseases  of  the  Heart. — Aortic  regurgitati 

addon  drop  in  the  arterial  pn  ware  i-  liable  i" 
cause  pulsation  of  the  retinal  arterie  s'>i-    similar 

pulsation  may  be  caused  by  syncope.  It  may  also  be 
noticed  in  sudden  ovcraction  of  the  heart  from  excite- 
ment and  rarely  in  t-x<>]»li i li::l iu :•■  goiter.  Distention  of 
the  i-iirn'  heart  and  the  veni  may  cause  disten- 

tion and  tortnositj  ol  the  retinal  veins  (page  92).  Endo* 
cardi  give  rise  to  embolism  of  the  central  retinal 

artery.     General  edema  due  to  bear!  disease,  although 
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no1  especially  liable  to  involve  the  eyelids,  may  be  noticed 
i In  ii-  upon  ruing  iii  tin'  morning. 

Aneurysm  of  the  aorta  or  innominate  mas  li.i 
risi-  in  <'iiiiniii>iii  <>i  ili.   I'l-iin.ii  page  374). ana 

dilatation  of  the  pupil  and  widening  of  tui  palpebral  ti- 
Boroand  exophthalmos  through  irritation  of  the  oarvioal 

sympathetic     Aneurys t  die  internal   carotid   may 

pal  -i:-  nf  iH-uIar  iniisi-lf-s  (page  204);  and  if  il  burst 

ii heoavon ■  onus,  it  causes  pointing  exopbtbalmoe 

(page  IT.'.,. 

Renal-vascular   Disease. — AB»minurie    rdbi 
166)  oocnn  chiefly  when  after  a  period  of  high 
arterial  tension  the  cueulatioo  begins  i"  Qui.    The  n  tinal 

lesions  are  bo  directly nected  with  the  vasculai  e II 

tion, and  tli<'  retinal  vessels  are  bo  largelj  sflccted  in  the 

process,  that  ii  would  belong re  properly  with  circulator) 

than  with  renal  disorders.     In  MOM  OSes  nn.dliiimiii  | 
be  found  in  1 1*« ■  urine,  and  no  symptoms  of  kidney  disease 
may  be  noticed,  but  chronic  advanced  ".".■  i  is 

always  present.  '1'ln-  kidney  disease  with  which  it 
n.-iiailv  ocours  is  chronic  interstitial  nephritis,  although 
albuminuric  retinitis  may  attend  the  largi  white  kidney, 
acute  nephritis,  or  the  afbnminnris  of  pregnancy. 

Retinal  hmorrhaM  (page  360),  so  marked  :i  feature 
of  albuminuric  retinitis,  raaj  occur  without  other  retinal 
cli.iii'jc-., : 1 1 1<  1  may  he  followed  by  hemorrhagic  glaucoma 
(page  iiii.  Dttaefmettt  nj  t/n  nti>»t  i]iae,e  •" » 7 7 )  some- 
times   oeenrs,    hut     retinal    iilrinii     may    he    taken    for    a 

limited  detachment.  Paralyses  of  ocular  muscles  oceui 
in  nn  mid  the  eye  muwles  participate  iii  eclampsia. 

1'riiiiir  amaurosis  (page  102)  n  sadden  in  it-  onset, 
and  usually  complete,  but  the  pupils  eontinue  to  react  to 
light  Bcuma  due  to  renal  diseaai  is  often  moat  notice- 
able in  the  eyelid-,  but  it  may  exist  without  affecting  the 
lid.-. 

Albuminuric  retinitis,  retinal  hemorrhage,  and  palaieaof 
the  ooular  must  lea  indicate  an  early  fatal  termination  of 
the  disease.  Mnt  few  patient-  survive  two  years  after 
marked  retinitis  is  noticed. 
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Diabetes  ther  cat- 

oi    similar  agi .  ■  t*  epl   for  n  diffuse 

clouding  ol  lh(   lone  whicli  may  vary  with  the  general 

of  tlw  uatient.     Diabetica  are  sometimes  Bub- 

!•  -■  •  t  i"  sudden  and  great  i ;  ■•  flu  refraction  of  tli«' 

eye,  Bloody  connected  with  changes  in  tin    amount  of 

r  In  tin  urine.    Diabet  althongb 

care,  It  a  charai  teristu  condition.     f?<  tina 

common.    Cntral  scotoma  especially  t"i 
and  green,  din  bo  retrobulbar  axial  neurit!  3M), 

i-    i:i' i    with;   uixl  "/</'  •  may   follow.       PalaUt  Of 

iin    ocular  riimqIm  or  aocommodatioD   may  occur,  and 
uveitis  (page  31 1)  may  be  due  to  diabeti 


DIATHETIC  DISEASES. 

Rheumatism. — Thecharacu  ristics  of  rheumatic 
have  already  been  described  (page  31 
occur.     A    mild  cyclitis  probably  mure  often  than  iritis 
aco  mpaniee  acut<  attacks  of  articular  rheumatism.     Ooa- 
far  ;,.  ago  ii04)  arise  fmm  rheumatic  disease  of  the 

Derve-trunKs,  Uut  many  cases  loosely  classed  as  rbeu- 
niatii'  are,  probably,  simply  neuritis  from  cold  or  other 
non-rheumatic  cause,  Rheumatic  endocarditis  :-  a  chief 
cause  of  <T»6oW*m  of  the  central  artery  of  !l»'  retina  (page 
Chronic  rheumatic  inflammation  mi  I  the 

sdero-oorneal  coat  of  the  eye,  causing  scleritiB,  episcleritis, 
(page  -"'1 1),  it  keratiti.-.     Acute  rhi  maj  in-. 

Hi.  Bbroua  capsule  of  Tenon  or  the  tendons  of  the  ocular 
muscles. 

Gout.— (;>  mis  inflammation  of  retina,  optic  nerve,  and 
choroid  (p  illy  distinct  from  both, 

i*  closely  allied  t<>  diabetic  and  albuminuric  n  tinitts,  and 
milar  grave  prognofltie  import.     Iritis,  due  to  j^mt 
(pap  ind  tends  I  rifU 

periodic  episcleritis  page  243  -cem 
to  be  associated  with  gout.  (rtoaeoma,  especially  simple 
glaoe  13),  occurs  in  persons  ol  a  gouty  t<  inl- 

and senile  catarai  t  li  \»  ribed  to  this  diathe- 


OCULAR  8TMPTOM8  OF  DBBA8B. 

A  MOUlring  liv|n  ni:ii;i,  ui  ■\i\  catarrh  of  the 
conjunctiva,  may  be  due  i<>  gout  BuporfioW  painful 
nicer  near  the  corneal  margin  occurring  in  old  people 
(pug?  288)  awl  sclerotasing  MntitLs  an  also  regardi 

nl'  gOUty  origin. 

Purpura  is  often  attended  with  retinal  hemorrhage, 
:uni  hemorrhage  may  occur  in  the  ohoroid,  oonjiini  I 
and  lids,  or  in  tin-  depth  of  the  oriril  whore  it  would 
i.iii^i  i  \ophtimlmoB.    Similar  hemorrhage  nun  00010  In 
scurvy,  although  few  cases  have  been  reported. 

Scrofula  or  struma  has  largely  been  merged  in 
tuberouloeu     Bui  there  are  oertuin  diseases  »f  the  eye 

distinctly  anociated  with  ;i  diathetic  conditi larked  oj 

a  pasty,  inelastic-,  rough  -kin,  liable  to  eozematoiui  erup- 
tions, a  ton  I  enoy  to  catarrhal  Inuammationsof  them 1 

membranes,  disordered  digi  matipetion,  foul  Ion 

an<)  anemia.     These  diseases  are:    Marginal  '"' 
(page    1 19),  ,  igc  261 ),  and 

iinih  phlyctenular  ami  interstitial  (pages  288 
and  202). 

CHRONIC  INFECTIOUS  DISEASES. 

Tuberculosis  of  the  aye  i*  rare.  1>  mej  involve  the 
iris  (page  330),  or  the  ohoroid  (page  862),  with  distinct 
characteriatio  tubercular  deposita.  Ii  may  affect  the  Con- 
junctiva, canning  an   intractahle  inllammation  an<l  thtck- 

aning  (page  268),  or  ii  may  invade  At  lids,  as  Lupus 
(page  i(ii).  Tubercles  in  tin;  ohoroid  generally  occur  in 
a  late  itage  of  general  tuberculosis  ;  bul  the  disease  may 
be  primary,  or,  at  least,  antedate  other  manifest  lesions. 
TuljcriMilar  disease  nf  1 1 1  < ■  brain  eauaea  the  same  i" 
symptom*  :u  other  organic  brain  disease. 

Syphilis. — The  prtmarji  son  may  oeeor  on  the  lids 
(page  453);  or  in  the  conjunctiva  (page  268), especially  on 
tin  caruncle  am!  on  the  palpebral  portion.  The  secondary 
eruption  may  involve  tin-  lids,  or  oanse  falling  of  the 
lashes  and  eyebrow-:  hut  the  ini|K>rtani  ■•■.•/  larions 

are  tliuHe  of  tin'  uveal   t  i-.ut .  page  319)  may  be 
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the  nrlii  rymptoma,  i  r i  of  the  latest. 

'ii  i*  uf  much   il»-  seme  significance. 

They  yield  well  to  apccifii  Syphilitic  el 

niilii  .-:  (page  3 

and  dual  like  opacity  cytA  i27),  are  mora 

inli:i.  lable. 

Tertiary  KyphUi*  of  the  lids  cm  age  450), 

tod  in  l»'ili  the  lids  and  conjunctive  ulcers  with  thick- 
ened merging  that  moj  be  mistaken  for  cancer,   h  an 

oocor  in  any  part  of  the  eye  or  Eta  appendages.  The 
mora  important  lesiona  of  e J*« •  kind  affect  the  iris  and  the 
ciliary  body  (page  330),  the  walls  of  tk<  orbil  [page  4711 
and   the   lacrimal  pup     IGO)       Chorioretin 

(page  ,.>....■  (page  372),  optic  tun 

and  atrophy  are  Important  manifestation!  in  tins  .stage. 

Glaucoma  (page  140 •  arise  In  this  stage.    1'alxic*  of 

Hi,  iH'ufnf  jiiitm'IfH  ([>:iy  "JOT)  lire -i  often  due  t"  tertiary 

syphilis.  Syphilitic  disease  of  the  central  nervous  sys- 
tem, nr  of  other  organs  of  the  body,  may  give  rise  t<>  the 
concomitant  eyc-ancctions. 

inherited  syphiliB  is  i  he  cause  of  the  majority  of  ca 
lUntitial  keratitis  (page  292).  and  the  accompanying 
iritis,  eyelids,  and  oboroiditi  .     ii  n 
iiai  opaeitic*  of  the  cornea  (page  301),  ami  may  raise  cat- 
aract and  vitreous  opacities.     It  may  give  ruoto  manj 
of  the  lesions  of  tertian  syphilis,  and  especialh  to 
airta  pijpncNloea,  and  disease  of  'I"-  lacrimal  passaj 
The  Hutchinson  teeth  and  their  significance  are  diacuee  d 
mi  page  296. 

Gonorrhea,  by  local  infection  of  the  conjunctiva, 
causes  1 1 1< ■  great  man  of  eases  of  purulent  ctjiyunctivitU  in 
adult  ad  of  the  ophthalmia  of  the  new- 

born (page  245),  with  their  complications  and  sequela  ol 
suppuration  of  the   cornea  (page  278),  corneal  leucoma 
-    301),  and  staphyloma  (page  305),  witli  permanent 
blindness.     Ii   maj  either  witli  or  withonl  gonor- 

rheal rfaeutnal  tea  mill  ctivitis  a]i|tarently 

without  infection. 

/.  i'i-  due  i  rhea  (page  319)  may  appear  early, 
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■pari  from  any  rheumatii  manifestations,  or  later  with 
joint  involvoment.  Iii  tin'  formci  .  i  i  it  i-  very  acute, 
with  excessive  pl:iNii<  exudation,  but  yields  t"  treatment 
;ni'l  ends  in  |_'<»« I  recovtrj  iii  iii.-  utter  it  is  leaB vio- 
lent, lnii  shows  a  tendency  to  n tupse,  usually  in  oonneo- 
rion  with  tin-  relapse  ol  the  urethral discharge,  and  i !■•  - 
rheumatic  tj  mptom 

Leprosy  causes  destruction  "('  the  laehi  -  and  i  rebrows, 
anesthetic  patches,  i  nd  nodules  u  tin  lids  :  and  the  result- 
ing deformity  ol  the  lid  may  cause  disease  of  the  cornea, 
pannus  (page  298).  The  disease  also  invades  directly  the 
conjunctiva  and  interior  of  « 1  •< -  eyeball.  The  limbna  in 
especially  tli<-  teal  of  nodules.  Iritis  and  vitreous 
it v  occur,  or  tl"  j   be  lost  through  the  corneal 

anesthesia  and  neuroparalytic  ophthalmia  (page  287). 

Malaria. —  Persona  who  have  suffered  from  malaria 
are  liable  t<>  certain  forms  of  chronic  keratitis  |  page  2R6\, 
an<l  malarial  neuralgias  often  involve  the  ophthalmic 
branch  of  die  trifacial  nerve.     Op  -s-r>i, 

usually  followed  bj  partial  erfrqpAy,  attends  the  tropical 

malarias.    Budd umiaoj  '  may  occur  and  be 

followed  l»y  optic  atrophy.     Retinal  -> 

861  '    nt-.  :m-l  i-tViisiniK  int..  tin-  viln    -n-  n 

transienl  retinoohoroiditti  has  been  described  as  doc  t<> 
malaria.    Budden  amaurosis,  aparl  from  the  use  ofquinin, 
-.1  bet  n  reported. 

ACUTE  INFECTIOUS  DI5EA5ES. 

All  tli<-->-  di  ay  be  attended  in  the  acute  febrile 
stage  by  hyperemia  of  lot  oomunetiva  [page  <>(|>.  and  pho- 
tophobia connected  «iili  i ingeal  irritation. 

Measles  ma\  in  -Jin  :i-  ;m  unit,  catarrhal 
(|i:i«r«'  -'■'<').    (ii-nerally  the  conjunctiva  participates  in  tin- 
irritation  of  the  mucous  surfaces,  there  beai  acti 

val  hyperemia,  photophobia,  and  increased  laorimation. 
Toward  the  close  of  die  disease  and  afterward,  there 
may  remain  a  strong  tendeocj  nic  conjunctivitiR, 

catarrhal  (peg"  Dr  phlyctenular  (\n\gv  261),  with  a 
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tendency  to  eonteaf  tde.  |  ops  276).    This  condition 

oj  lowered  resisting  p  <-.■  last  rot  many  monthf 

KiT.itiini.il. i.'ia  i pogi ■■!■>'•' i  1 1 : i -  i"   ii  ibserved.    Then  i 
also  be  i  pi  r  [stent  ■•  n ithoul  ob> .  e,  or 

annoyance  from  low  degrees  of 

Eg    may    cattM    muscular    palsies,    optic    neuritis,    and 

bundn 
Scarlatina,  «rhU«  l«ai  ftaqnentij  attended  with  Mate 

rrhal  <-<>n juiK't i \ itis  ih.ui  ui'-.i-i.  - .  i-  more  liable  to  be 
Followed  by  serious  oarnwl  diienne,  and  lacrimal  du> 

the  gland  (page  187),  or  obstruction  or 

tin-  lacrimal  |.  |         Iso  liable  to  b  I  by 

orbital  ea0ttft(u  (page  188),  and  the  itioneoi 

meningitis.     But  the  most  important  m  ular  lesions  due  to 
si .  ■  i-i  ■  i  lever  an  those  i  I 
and  d  conditions. 

Diphtheria  may  attack  1 1 1<-  oonj itiva,  causing  tbe 

ii. il    diphtberitio  conjunctitHlu   (poj  i       or  less 

violent  oonjonctival  disease  with  deatrucboit  of  the  cot 
More  frequent  is  the  diphtheril  •■<■-■  (ifaccounu> 

q  an  i  convalescence  fmm 
tin   uvoat-lesiona  has  begun,  and  I.-i-t -   -''.ml   v. 
Partial  or  complete  /»' 

'i!  They  are  seen  later,  sometimes  many 

month*  after  tin-  diphtheritic  attack.     Convergent  squint 
following  diphthem   may  be   established   by 
efforts  during  the  period  of  weakt  ned  odation. 

Influenza  i*  followed  by  a  |M'riod  <it'  nervous  di 
slon,  during  which  parens  <•/  accommodation  (pcijr« 

■  unpin  <>r  fatigue  from  use  of  the  eyt 
mon.    In  n  lew  oases  it  has  been  followed  by  narrow- 
ing of  the  Held  of  vision  and  optic  o/ropAy  fpn 

writer  ha*  seen  lau-o/xi'-ii;/  rapid);  eu   by  it. 

It    hi     Imiii    followed    hy   orbttot  ceUulHi*  (page   488). 
OUtucoma  lias  been  ascribed  t"  ii 
Smallpox  oausea  blindness  through  suppurati 
■"'■•■  i  .  page  278 1  which  appt  ar 
second  week  of  the  disoi 
Such  ulcers  in  ay  heal}  however,  without  perforation.  The 
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primarj  eruption  rarely,  or  never  affects  tho  cornea;  bul 
ii  tn;i%   ippeei  "ii  the  conjunctiva  and  lids,  and  cause  i 

ni  up  ill  deformity  of  tin-    liil-in;iiL-iii-   ..r  tin-  lashes  by  r  l>. • 

soars. 

Vaccinia  occasionally  affects  i  Ii"  eyelids,  causing  gi 
>\villiii:;  Mii'l  induration  villi  involvement  of  the  related 
lymphatic  glands.    One  or  more  pustules  form  and  run 
the  usual  course.    The  oonjunotiva  at  the  heigbtof  ili<- 
disease  may  present  a  croupous  deposil  (paj  ,  bul 

ilw  cornea  escapee  without  sarious  injury.     The  s 

4i  Eormity  of  ill"  li<l  or  trichiasis.    The  di 
generally  du<   to  direot  inooulation;  bul  oases  have  I 
reported  in  which  the  lid-lesions  followed  inooulation  i 
«  in  n      Vaot  ination  on  th  lids  hi  sorted  to  pur- 

fin  tlx  oure  of  nevus  I  page  t •  •  1 ). 

Chicken-pox  may  I"   followed  U\  subacute  catarrhal 
oonjvncthnlu  or  umple  i 

Whooping-cough,  l.y  the  violent  straining  of  the 
coughing  spells,  causes  hcmorrhagi   whioh  fro- 

qui  ml',  loi  ited  audi  t  tl mlar  conjunotivs  (pa 

i>ut  whioh  may  oeeu  i"  'ii"  lids  or  orbit,  or 
Involve  theopnc  n  blindm  ■  by  optic  Atrophy, 

.ir  may  piodooe  palsh  -  through  involvement  of  the  n* 
narvi 

Mumps  may  cause  ••< l-  tn:»  "i"  rli"  li<l-  (page  459)  and 
ehemosis  through  exten  ton  of  Bis  •welling  from  the 

parotid;   or    1 1 1  •_ ■    lacrimal    gUUldfl    may    In-  involve. I   | 
laT).      Exophthalmos,    optic     lu-tirilis,    an.l 

optic  stroph]  have  !>«-<•»»  reported. 
Cerebrospinal  meningitis  usually  affects  the  eyes. 

Cbn/unonVtria irs  In  most  cases.    There  ina\  in-  cil./mn 

lonjunotiva  and  li'ls,  and  other  i  videneea  of  ve 
congestion.     rAromoosu  of  tl»-  retinal  vein  (pagi   377), 
and  retfaai  h  iave  been  noted.     The  cornea  i.- 

often  involved  latointhod  PI         inflammation 

i|  |  be  iris  and  choroid,  and  purvl<  1 1  341 ) 

and  retinitis  ■  ',  lading  to ptmdo-glioma, are 

important  compneationa    Optic  nturittt,  tending  bo 

ecutiv<  •</■•. ,,„',,,  i|«gc39ii  n  the  patient  survive,  is  not 
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rare  Abnormalities  of  tho  pupil  [page  72)  are  common, 
■nil  | » : 1 1  —  i •  -  — .  of  tli'-  extra-ocular  muscles  (pagi  204)  occur, 
Purulent  inflammation  commonly  ends  in  blindness,  and 

plastic  inflammati if  the  uveal  trad  may  do  the  Mine. 

■  neuritis  may  i-  followed  bj  .  usually  |«ir- 

I'uil.    Other  conditions  oomn U   end   in  recovery,     A 

large  proportion  of  oases  presenting  seven  lesions  nf  the 
eye  'l'>  not  Borvive  the  attack. 

Erysipelas « >f  the  eyelids  hat  already  been  described 
152).     It  is  only  when  affecting  the  lids  and  ad- 

ji  i ■    pari    thai  it  is  likely  u.  involve  the  eye,  unless  it 

causes  meningitis.     If  it  extends  into  the  orbit  it 
caufM    retinal  thrombot        n         ?i         tie  ncuritu  (page 

.  or  optic  atrophy  (page  391).     It-  tendencj  to  i 
glaucoma  (page  188)  has  been  frequently  noted,  but  nol 
satisfactorily  explained,     It  may  cause  inflammation  of 
the  lacrimal  gland  (pop    167)  or  Df  the  lacrimal 

Pyemia  septicemia,  mil  puerperal  fever  mv  liable 

to  involve  tin-  i-yr,  cuusing    either   retinal    hemorrhage 

(page  860  and  thrombosis,  or  purulent  inflammation  of 

choroid  (page  341)  or  retina  (page  362),  end  pseudo- 

giioma,  or  panophthalmitis  tlir  pti«  embolism. 

Typhoid  fever  may  be  attended  with  catarrhal  con- 

junotivitis  (page  241V,  and  is  often  »uo led  by  decided 

h  .".'  ill.    1 1  raaj  !"•  compli- 

cated bj  inflammation  of  the  uveal  trad  ;  and  in  rare  cases 
optic  neurits  ami  •- u I ■  — < j tn  n t  jin-opiiv  occur.  Typhus 
may  cause  conjunctivitis  and  ureal  inflammation.  In  the 
rjroAc  in  any  aoute  disease,  the  ec 

ill].-  to  Buffer  from  exposure  bj  imperfect  closure  of 
the  lids,  i"  become  drj  an  I  nlceral 

Relapsing  fever"  is  followed  after      n  by 

>'i  ially  oyelitu    page  324)  and  cho- 
roiditis (pagi  attended  with  opacity,     l< 
may  end  in  recov<  ry,  or  shrinking  of  tin 
■  ir  panophthalmitis    pasi  ".II  i. 

Cholera. — In  tlii-  ;  and  eon- 

traction  ol  ill   retinal  with  n  dark  venous  color 

of  the  arteries,  result  from  the  gen  i  Until,  and 
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the   . -< .rm-.-i    i-   i  SMI  i -illy   liable   (••  -iitUr    from   i-\|m.«iiiv, 

leading  to  keratites  if  il"  nation!  survivi 

Yellow  fever  begins  h  ith  marked  coi\)uiii  rival  hyper- 
emu    (page   287)  : •  i> •  I   lacrimatlon.     Subsequently   tlie 
general  yellow  discoloration  it  added  i"  ihe  redne 
tin-  conjunctiva.    Subconjunctival  nana  270) 

and  retina]  hemorrhages  (page  860)  may  occur. 

CONDITIONS  OF  THE  SEXUAL  ORGANS. 

Certain  of  tbe  diseases  of  the  aye  bIk>«  a  distinct  pre- 
dilection fi«r  inic  box  ralher  than  me  other.  Tim-,  spon- 
taneous retinal  hemorrhagaa  ooour  in  young  men,  uim! 
idiopatbie  optic  neuritia  us  mow    oommon  in  woman. 

Sexual  excesses  h  nod  to 

in  men,  quite  apart  (rota  syphilis  "r  other  can 

Menstruation  axerta  a  marked  influenoe  on  ohm 
inflammatory  disease,  in  somi  women,  or  upon  the  t 
n  in-  of  Qonjunotivitj  itis.     Diaaaae  of  tha  uveal 

tract  with  vitreous  opacities  ia  aapeohdly  influenoad  by 
it.  Aireet  of  menstruation  may  Ik-  followed  l>y  hen 
ruagea,  either  Buboonjunetival  or  into  the  vitreous  (p*ge 
429)  or  retina  (page  880  .  and  much  hemorrhage  may 
ocmr  at  n-iiirrinir  imns triad  epochs.  Profuse  uterine 
botnorrfaage  may  cause  amauro 

Pregnancy  mi  sun* 

•  ',  which  may  06  80  BCVCM  M   tfl  justify  prema- 

tun-  labor  to  prevent  blindness.  When  the  question 
,  it  a  noi  merely  a  matter  of  blindm  --,  since  the 
retinal  leaion  indicates  wry  e^ave  danger  to  the  patient's 
life  and  diminished  chances  of  a  living  healthy  child,  even 
if  born  at  (arm.    The  prognosis  for  r  rem  tbe 

retinal   lesions,  after  termination  of  the  pregnane^ 
mod  :is  compared  with  other  forms  of  albuminuric  retin- 
itis, if  serious  renal  disease  does  not  remain. 

Lactation,  it"  t. mi  prolonged,  and  seriously  in 
the  mother's  strength,  mnj  cause  blindnats  by  anemia  of 
the  retina  and  subsequent  Slight  abrasions 

of  the  •  rise  to  a  \-  lul  ulceration 
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■  266),     The  patient  may  also  suffer  from  atUuuopia 
mil  of  proportion  to  In  r  ametropi  >.  or  the  amount  of  i 
irork.    I  taller  disordi  i  •  b  leribea  to  the  menopause  an 
more  frequently  due  to  failing  accommodatkj  I44)i 


DISEASES  OF  THE  NOSE. 

Tin-  intimate  relations  of  the  eyes  with  the  nose 
illustrated  bi  mob  common  reflexes  ss  the  provocation 
of  sneering  b)  Ihi  flashing  of  a  bright  light  in  the  i 

nr  the  free   laorimation  prodiuvd  l>y  any  irritation  of  1 1  j •  - 

muni  iiiii'u  I-  mi  mbrane. 

Acute  coryza  is  oommonlj  attended  with  conjuncti- 
val hyperemia  and  increased  lacrimation,  which  frequently 
passes  int"  'iii  acute  catarrhal  conjunctivitis  (page  ~'>7)  <>r 
;i  blepharitis  I  page  I U 
Catarrhal  rhinitis  pf  the  form  compared  to  >■<■/ 

of  the  akin,  and  frequently sistent  with  ei  nema,  is  u 

con  men  cause  of  relapsing  phlyctenular  conjunctivitis 
(page  281)  or  phlyctenular  keratitu  '     eon 

be  essential  to  prevent  furthi  r  i 

hypertrophic  rhinitis  may,  bj  pi ire,  close  the 

end  of  the  laorinjo-nasai  dint,  causing  laci 
ruction  (page  466)  with  all  its  consequences.     Gca' 
bricAa  after  Beverc  acute  rhinitis  or  ••'■■ 

rhinitis  may  do  the  same  thing,  Chronic  inflammations 
within  the  nose  are  liable  to  extend  t« •  the  lacrimal 
duel  and  sac,  ami  piodu  •■■ obstruction  by  swelling  of  the 
lining  membrane.     Qaritt  and  of  the  adjoining 

some  of  the   most   obstinate    and    hop 
of  laorimal  obstruction. 
Polypoid  growths  arc   probably  a  cause  of  optic 
atrophy.     A  form  of  atrophj  (page  393)  associated  with 
dropping  of  watery  fluid  from  the  nostril,  and  associated 
with  the  pre  P°b/P')  ported.     The 

re  is  doubl  rted  in  tne  sphenoidal 

sinuses.     Such  growths  have  also  Beerocd  !••  cause  stra- 
bismus, 
Ad  ..   aspeoially    by  the 
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galvano-cautery,  has   caused   temporary   amblyopia   and 
even  optic  neuritis. 

Diseases  of  cavities  accessory  to  the  nose 
(the  frontal,  maxillary,  ethmoid,  and  sphenoid  sinuses) 
cause  caries  or  necrosis  of  the  orbital  walls  (page  470), 
orbital  abscess  (page  468),  orbital  exostosis  (page  476), 
exophthalmos  (page  465),  palsies  of  ocular  muscles  (page 
204),  optic  neuritis  (page  384),  and  optic  atrophy  (l>age 
391).  Such  effects  are  usually  caused  by  empyema  of 
these  cavities,  but  may  be  due  to  mucocele.  Such  disease 
may  also  cause  headaches,  which,  on  account  of  their 
location,  are  likely  to  be  ascribed  to  eye-strain. 

POISONS. 

The  effects  of  drugs  upon  the  eye  have  been  elsewhere 
set  forth,  under  mydriatics  (page  127)  or  myotics  (page 
1 29)  and  the  toxic  amblyopias  (page  397).  Mydriatics 
may  produce  decided  visual  hallucinations.  These  are 
also  very  striking  in  poisoning  by  Indian  hemp  and 
the  mescal  button.  •Myosis  (page  76)  is  one  of  the 
effects  of  poisoning  by  opium,  chloral,  and  muscarin. 
Paresis  of  the  ocular  muscles  and  squint  with  diplopia 
may  be  produced  by  alcohol,  gelscmium,  and  to  a  less 
extent  by  other  narcotics.  Yellow  vision,  preceded  by 
brief  violet  vision,  is  one  of  the  most  striking  symptoms 
of  poisoning  by  santonin. 
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Epidermoid  pearl  of  irl«,  sia 
Epilation  i 

'  of  nvraranal  i >• « i -•    '■■<• 

".    569 

Bxtnwtfou  ofoal  ii 

Epiphora,  Hi-'.  MB 

•  if  foreign    body,    193,    I9S    tK, 

Ep IhoIc mi. .  MS,  311 

S4S,  "Jin 

Epttaraue,   n- 

Eyeball,  ill                 f,  4H0 

Bplthellal  graft  n 

■i|MI:il  inn-  nil,   MO 

Epithelioma    '■  1 

|ii  ,ilii  il,,  Ii,  |   ,,l 

Equl  ntfenl  lanaca,   i  Ifl 

raptor*  of 

Image,  131,  138 

,  i  ivn,  454 

iction   121,  lit 

Bryalpelaa,  848,  141  4K,  BBO 

l-'l 

Erythema  t".i 
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Brvtliin|...i  .    IB 

Bwrin    i."i.  MS,  5l» 

ide  sea 

Baophorta 

iin.    17.    145.    150.  157    

Ether,  r.i  1 

174    227.   853,  314,  ::  II 

Bthn 1  .1  iliseMc,  3W,  470 

44<> 
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i:  iphthalialn,  189,  618 
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False  scotoma,  39 

Family  degeneration  of  cornea,  302 

history,  18 
Fur-point,  118 
Fiir-siglit,  14? 
Fatty  degeneration   in  retina,  91, 

359 
Fibroma,  271,  460,  470 
Fibrosarcoma,  470 
Field  of  vision,  23,  33,  47,  373,  377, 
391,  437,  443, 498, 507, 509, 571 

for  colors,  47,  392,  397 
Filamentous  keratitis,  287 
Filaria,  271,  430 
Filix  mas  amblyopia,  402 
Finger-tests,  29,  30 
Fish  or,  J.  11.,  591 
Fissures  of  lids.  263,  264,  289,  451 
Fistula,  lacrimal,  407 

of  lid,  408 
Five-minute  angle,  27 
Fixation  for  operation,  526 

point,    192 

Fixing  eye,  192.207 
Flame-sha|>cd  hemorrhages.  91,  360 
Flashes  of  light,  45, 315 
Flint  glass,  111 
Fluid  vitreous.  428 
Fliinrewin,  494,  520 
Focal  distance,  llfi 
illumination,  6* 
lines  and  interval.  170.  173 
Focus,  113 
Focussod  light,  104 
Fugging,  121 

Follicular  conjunctivitis.  250 
Fomentations.  503 
Forceps.  52R.  527,  529.  530.  550 
Foreign  body,  51.  205.  271 

in  anterior  eliamlicr.  495. 

in  choroid.  4IH1 

in  conjunctiva,  492 

in  cornea.  493.  515 

in  iris.  195 

in  lens.  496 

in  lids  and  orbit.  492 

in  retina,  490 

in  sclera.  495 

in  vitreous.  196.  500 

sensation  of  a.  53,  239 
Formaldchyd.  50* 
Fovea.  89 

Fracture  involving  orbit.  179 
Fri.d.nwald.  II..  SMI 
Front:il  sinus.  I<  , 
Frost.  W.  A.,  585 


Fuclis,  E.,  585,  588 
Full  correction,  153 
Fundus,  iulliieuve  of  light  ou  color 
of,  143 

retlex,  81,  84 
Fusiform  cataract,  421 
Fusion  binocular,  224 

training  in  squint,  221 

tubes,  220 

Galvanism,  406 
Ualvauo-caulery,  283,  547 
Uamble,  \V.  E.,  589,  590 
Uaugreue  of  lids,  453 
Gelatin  disks,  507,  518 
General  aucstheaia,  514 

diseases.  19,  157, 506 

rest,  501 
Gibbous,  E.  £.,  585 
GilTord,  11.,  243,  588,  589 
Glasses,  chauges  with  ago,  190 

smoked,  501 
Glaucoma,  407, 4 18,  434, 56!).  574, 576 

absolute,  436 

acute.  4:15 

chronic.  435,  443 

cup.  98,  4:i7.  443 

diagnosis  of.  440,  444 

fulminant.  431! 

hemorrhagic.  Ill 

incipient.  435 

inflammatory.  435 

iridectomy.  Ill,  551 

malignant.  113 

post-iritic.  115 

primary.  435.  443 

secondary,  14 1 

simple.  413 

treatment  of.  441.  444.  502,  BSI 

with  exacerbations.  435 
Glioma  or  gliosarcotua   of    retina. 

353,  am,  445 

GlyiiTol  of  tannin.  512 
(ioiter.  exophthalmic.  534.  570 
Golovino,  47* 
Gonococclls.  243.  245 
Gonorrheal  conjunctivitis. 243.  245. 
2*2.  576 

iritis.  319.  576 
Gould.  Geo.  M..  5*7 
Gout.  312.  36*.  440.  574 
Goners.  W.  ]{..  32 
Gradle.  I!..  593 

(•raduation  of  trial  frames.  10* 
Gnnfe's  knife.  553 

sign.  472 
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Oraefe's  test,  229 

Gratis,  epithelial,  535,  538 

Gram  method,  6*7 

Grandclcujcnt,  350 

Urauular  conjunctivitis,  256 

Granulated  lids,  244,  254,  25K 

Grattage,  260 

Graves's  disease,  472,  570 

(ireen,  Jobu,  586 

Urippe,  578 

Groasuianii,  K„  587,  593 

Ground  glass,  214 

Growth  of  leus,  440 

Grueuiug,  E.,  593 

Guuinia  ofcoruea,  293 

of  iris  and  ciliary  body,  330 
( iuiiii,  Marcus,  589 
Gygax,  593 
Gymnastic  exercises,  213,  223 

Haab.  A.,  592 
Haab,  O.,  586,  593 
Haab's  magnet,  561 
Hale,  A.  B.,  587 
Hallucinations,  583 
Ilalo  atrophy,  438 
symptom,  435 
Hankc.  V.,  593 
Hansell,  H.  F..  589.  590,  592 
Hard  cataract.  400 
Harlan,  G.  C,  588,591 
Hnrlan's  test.  404 
Harman.  N.  B„  587 
Harris.  W.,  590 
Hartridge,  G..  580 
Hay,  P.  J.,  586 
Haziness  of  retina.  90 
Headache,  52.  53, 151.  160,  174,  205, 

227.567 
Heart  disease.  572 
Heat  248.  502,  507 
Hemianopsia.  34.  36.  42.  74,  403 
Hcmichrnmatopsia,  38,  48 
Hemionia  and    hemianopia.      Sec 

Hemorrhage,  choroidal,  3-19 

conjunctival.  239 

following    cataract     extraction, 
556 

in  anterior  chamber.  408 

into  vitreous.  429.  4«2. 197 

retinal.  90,  3ii0 
Hemostatics.  503.  1MB,  529.  "Ji 
Hereditary  Optic  atrophy.  3!t3 

syphilis.  211*.  ."■7<i 
Hei  pes  of  corilea,  •.'Mil.  2W7,  202 


:  Herpes  of  lids,  451 

zoster,  452 
I  Heterochromia,  353 
Heterophoria,  204,  225, 226,  231 
Hinsbelwood,  J.,  590 
i  Hippus,  73,332 
Hirschberg,  J.,  592 
Hirscbberg's  magnet.  560 
History  of  ease,  17, 18 
Holden,  W.  A.,  281 
Hole  in  macula,  374 
Holmgren  test,  49 
Holocaii),  284,  515 
Homatropin,   127,  128,  516,  517,  519 
Homonymous  diplopia,  197, 208, 209, 
210 

hemianopsia,  36 
Hordeolum,  450 
Horn-like  growths,  463 
Horopetcr,  194 

Hot  applications,  502.  503, 529 
Hotz,  F.  C,  175, 176,  594 
Hone,  I.ncien,  587 
Hubbell,  A.  A..  592 
Hulen,  V.  H..  592 
Hutchinson,  Jonathan,  292,  295 
Hutchinson's  teeth,  295 
Hyaline  bodies,  349,  393 
HyalKis,  429 
Hyaloid  artery,  431 
Hydatids.  430 
Hydraulic  curetting,  283 
Hydrogen  dioxid,  508,  529 
Hvdropblhalmos,  446 
Hyoseyamin.  127,  517.  518 
Hyperemia  of  conjunctiva,  60,  237, 
261 

of  glaucoma,  63 

of  iris.  71.  315 

of  optic  disk,  93,  383 

of  retina,  92,  358 

of  sclera.  63 

pericorneal.  01.  315,  324 
Hyperesthesia  of  the  retina,  358 
Hypermatnre  cataract.  411 
Hvpermetropia.  147 
Hyperopia.  123,  131.  139,  147,  221 

absolute.  149 

axial.   117 

facultative.  149 

latent.  149 

manifest.  119 

of  enrvalnre.  1 17 

Intnl.  119 
ll\  t»-ro|iie  astigmatism.  173 
Hyporiist.isis.  171; 
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Iritis,  plastic,  318 
purulent,  318 

quiet,  318 

rheumatic,  314,  319,  321 

sequels  of,  326 

serous,  319,  324 

spongy, 318 

syphilitic,  314,  319.  321 

traumatic,  320,  489 

treatnieut  of,  321,  320.  552 
Irregular  astiguiatism,  lb?,  187,  410 
Irrigators,  247 
Irritants,  237,  303,  511 
Irritation,    sympathetic,    334,  337, 

340 
Ischemia  of  the  retina,  359 
Itching,  52, 239 
Ivory  exostosis,  470 

Jackson,  E.,  585,  586, 587, 590, 591, 

592,594 
Jacob's  ulcer,  461 
Jamaica  ginger  amblyopia,  402 
Jti vol,  E.,  585 
Javal  and  Schiotz  ophthalmometer, 

178 
Jennings,  J.E.,  586 
Jcquiritv,  300,  613 
Johnson,  W.  B.,  446 
Jounesco,  T.  441 

Kkratectasia,  309 
Keratectomy,  548 
Keratitis,  187 

bullous.  286 

diagnosis  of,   277,   281,  286,  294, 
299,  320,  440 

diffuse.,  292 

fascicular,  288 

filamentous,  287 

interstitial,  292 

lymphatic,  288 

marginal.  294 

neuropathic.  287 

oystcr-shuckers'.  494 

parenchymatous.  292 

phlyctenular.  288 

punctate,  297.  318.  324 

sclerosing.  294,  312 

scrofulous.  288,  292,  294 

striate,  2117 

superficial  vascular,  292.  2iX 

trachomatous,  298 

traumatic,  -il'l 

treatment    of.  277.  282,  286,  iW8. 
291,  296,  299 


Keratitis,  ulcerous,  276,  286,  320 
vascular,  288 
I  Keratoconus,  309 
!  Keratoglobus,  310,  407 
i  Keratomalacia,  287 
I  Kidney  disease,  572 

Kipp,  C.  J.,  588,  590,  593 

Klebs  Loffler  bacillus,  251,  252,  253, 
281 

Kuapp,  A.,  592 

Kuapp,  11.,  249,  260 

Kuapp's  roller-operation,  260,  539 

Krouleiu's  operation,  560 

Kyanopsia,  48 

Lacrimal  abscess,  467 

conjunctivitis,  253,  465,  523 

disease,  18,  462,  523 

fistula,  467 

gland,  diseases  of,  467 

obstruction,   465,  466,  523,  540, 
542 

regurgitation,  253,281,  465,  523 

tumor,  465 
Lacrimation,  341,  463,  464,  465,  523 
Lactation,  581 
Lagophthalmos,  456 
Lamina  cribrosa,  86,  91 
Landolt,  E,  593 
Lanolin,  513 
Lapis  divinus,  512 
I  .ashes,  56.  261,  454.  529 
Latent  hyperopia,  149 

squint.  204,  225 
Lateral  displacement,  223,  545 

nystagmus,  235 
Law  of  sines,  108 
Lawson,  A..  588 
Lead  capacity  of  cornea,  302 
Lead-poisoning,  366,  389 
Leeches,  529 

Length  of  visual  axis,  134 
Lens.     See  Crvttalline  Ltfu*. 
Lenses.  112.  164.  167 

before  eye.  143 

oblique,  effects  of,  189 

periscopic.  190 
Lens-series,  79.  118 
Lcnticonus.  426 
Leprosy,  451,  577 
Leptothrix.  464 
Letter-blindness.  571 
l.eiieoina.  70.  SOI.  4ffii 
Leukemia.  363.  ."72 
Lid-elevator.  526 

Lid-margins.  56,  60,  419 
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Lids,  56,  01,  418 
adhesions  of,  66 
anouiul i is  of,  448 
bruise  of,  47!) 
rolobouia  of,  44S 

diseases  of.  4  18 

foreign  IhhI.v  in,  492 
operations  on,  529 
Licbrcicll  bandage,  528 

Light  difference,  30 

in  pupil,  14U 

inllui'iico   of,  ou  color  of  fundus, 
143 

minimum,  30 

perception,  30,  140 

projection,  29.  40!),  414 

■factious  to,  73 

refraction  of,  104 

Sense,  30 

streak  ou   retinal  vessels,  86,  35!) 

wavi'S,  101 
Limc-burus,  272  • 
Liucar  extraction,  ,">7' 
Lines  in  astigmatism,  171 
Li|Minin.  Jffi,  460 
Lippitudo,  44!) 
Locul  anesthesia,  514 
Locomotor  ataxia.  568 
Loring,   E.  <»-,   S*5 
taupe,  corneal,  t>8 
Lupus,  208.  461 
Luxation  of  cvihall,  480 

of  lens.  424,  43!>,  445,  480,  482 
Lymphatic  glands,   enlarged.  255, 

453 
Lymphoid  infiltration  of  lids. 64 
Lymphoma,    or    lymphoid    tumor. 
466.  476 

M  UTI.A.  hole  in.  374 

lutea.  13,  K«,  101 

of  rornca.  70.  ,'tol 
Macular  reflex.  Mi 

region,  anomalies  of.  382 
Maddox.  E.  E..  587 
Maddox  rod,  328 
Magnet-extraction,  498,  560 
Magnifiers.  6,8 
Malaria,  ~<i  i 
Malarial  nicer,  286 
Malignant  glaucoma.  413 

myopia,  158 
Manifest  hyperopia.  149 
Marginal  keratitis,  294 
Marple.  \V.  It..  5h*.  58!),  590,  591 
Marshall,  (.'.  D„  5s9 


Mask  to  protect  eye,  528 
Massage,  312,  442,  501 

of  crystalline  lens,  416 
Mature  cataract,  411 
Maxillary  antrum,  477 
Mayou,  M.  S.,  586 
McKeyuolds.  J.  ().,  538,  591 
Measles,  241,  577 

Measurement  of  refraction,  131, 133, 
134 

of  squint.  201,  229 
Mechanical  injuries,  47!) 
Medicated  gelatin  disks,  507,  518 
Medullated  ncrve-filiers,  91.  381 
Meibomian  glands,  271 
Melanoniata.  331 
Meningitis,  343,  381,  567,  579 
Meningocele,  475 
Meniscus  lenses.  115 
Menstruation,  581 
Mental  confusion,  227 
Mercurial    preparations,    303,   509, 

513,520 
Meridians  of  astigmatism,  169 
Metamorphopsia.  358,  377 
Metastasis.  342.  ,352,  362 
Mctcr-anglo,  193 
Methyl  alcohol,  400 

violet,  510 
Metric  iiuiiiImts  of  lenses,  117 
Microphthalmos.  475 
Microscopic  examinations,  67,  242, 

243,  245 
Migraine.  45.  570 
Migratory  ophthalmia,  334 
Miles.  U.S..  594 
Milium.  453 
Mind-blindness.  571 
Miners'  nystagmus.  234 
Mirror,  ophthalmoscopic.  130 

skiascopic,  136.  l.'!7 
Misplaced  lashes.  155.  529 

puiicta.  461 
Mitigated  silver  nitrate.  512 

Mixed  astigmatism,  173 

Molltlsciim,  contagious.  452 
Monocular  blindness,  32 

diplopia,  46,  424 

neuritis.  .'189 

polyopia.  410 

squint.  217 

tests.  32,  46 
Miinosco|>e.  2-1 
Morax.  V..  243.  273 
Morgagnian  cataract.  412 
Motais'  operation,  5.30 
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Mounting  glasses.  189 

Movement,   disorders   of,    17,    191, 

305,  333 
Movements  of  eyeball,  57,  159,  191, 
200 
of  lids,  56 
Moving  objects,  '."J,  410 
Mucous  grafts,  538 
Mules'  operation,  563 
Multiple  images,  Hi,  -219,  410,  424 

neuritis.  391.  509 
Mumps,  407.  579 
Muscie  volitantes.  42.  100,  428 
Muscles,  ocular,    7   191 
diseases  of.  2.10 
hypertrophy  "I".  330 
operations  on,  543 
pseudohypertrophy  of,  236 
rheumatism  of.  230 
Muscle-stretching.  3  3 
Muscular  balance,  SO,  24 
imbalance,  225 
insufficiencies,  225.  568 
Myasthenia  gravis,  571 
Mycotic  ulcer  of  cornea,  280 
Mydriasis.  70,  127,  333,  440 
Mydriatics,  B0.  127,  321,  439,  510 

attack,  322 
Myelitis,  569 

Myopia.  63.   123.    133,  134,  155,  343, 
378.  407,  560 
axial,  155 

following  iritis,  326 
malignant.  15-\  440 
of  curvature,  155 

preceding  cataract,  410 
ttrogToasire,  158 

temporary,  158 
My. .pic  astigmatism.  173 

crescent,  Inn.  till.  101.345 
Myosis,  70,  1-29.  310,  332 
Myositis,  230 
Myotics,  129.  412.  519 

Narrowis<!  of  visual  field.  41,  48 
Nasal  disc MM,  863,  103.  583 

duct.  105,  533,  r.|n 

hemianopsia.  37 
Nausea.  200,  508 
Near-point,  120,  1 15.  154 

of  convergence.     '.>:;.  201,  236 
Near-sight,  155,  103,  410 
Nebula,  70,  301 
Necrosis,  orbital,  170 

•-Serration,  186 


Neonatorum,  ophthalmia,  213.  219 
Nephritis,  interstitial,  iritis  in,  319 
Nerve-head,  83,  94,  391 
Nervous  disease,  507 
Nettleship,   E,  386,  588,  589,  590, 

591 
Neuralgia,  52,  440 
Neurastheuia,  571 
Neuritis,  385,  569 
Neuroma  of  lids,  460 
Neuropathic      or      neuroparalytic 

keratitis,  2«7,  293 
Neuroretiuitis,  384 
Nevus,  100 

Night-bliudiiess.  35B,  309,  373 
Nipping  of  the  lids,  159 
Nitrate  of  silver,  509,  512 

Nitrobenzol  amblyopia,  too 

Nodding  spasm,  235 

Normal    irregular  astigmatism,  188 

Nuclear  cataract.  412 

palsies,  3  4 
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Stoney's    Nursing 


NEW  [34)   EDITION 

111  this  excellent  volume  tin-  author  explains  the  entire  range 
of  private  nursing  as  distinguished  from  hospital  nursing  ; 
and  the  nurse  is  given  definite  directions  how  best  to  meet  the 
various  emergencies.  The  American  Journal  of  Nursing  .- 
it  "  is  the  fullest  end  most  complete"  and  "  may  well  be  rec- 
ommended as  being  of  great  general  usefulness.  The  best 
chapter  is  the  one  on  observation  of  symptoms  which  is  very 
thorough."  There  are  directions  how  to  improvise  everything 
ouiin  ir.iv  needed  In  the  sick  room. 

Pr«ctlc«l  Point*  In  Nurtlnf.     Uy    Emir    .VI  ipttla- 

ItnJeni  tA    the  Tulnlnr  Sen..  61  In  lh»  C»tf 

Souili   BoMOOi  M»n-     m  h.  >'■-•■  Mt 


Stoney's  Materia  Medica 


N.  V.     Id    BDHl'iN 


Stoney'*  listeria   NU-ilic*  wss  writ  i  bead  uurae  who 

n  just  what  the  nurse  needs.     Ameritan   Mediant 
it  contains  "  all  the  information  i»  regards  to  drugs  that  a 
nurse  should  possess.     *    *    *    The  treatment  of  poisoning 
is  stated  in  w  manner  that  will  permit  of  its  being  carried  out 
thoroughly  and  intelligently." 

M«eri«  Media  for  Nur.c*.     By  EMIIV   M.    A.    Si.     I..     Su; 
IcnJrnt  -..f  tin-  Tralnin*  ScIh-jI  (Of  Nunt>  l»  lh»  C»m*y  Ho.jnul. 
South    Boston,   Ma\».      umi>  volumif  of  joo  piccx.     CV***..   Si«9# 


Stoney's  Surgical  Technic      New  <ui  edition 

first   part   of  the   hook    is  devoted  to  Bacteriology  and 
Antiseptics;    the    second  part    to  Surgical  Technic,    Signs  of 

..,    Autopsies,  Bandaging  and  Dressings,  Obstetric 
ing,  Care  of  Infants,  etc.,  Hygiene  and   Personal  Conduct  of 
-,  etc.     The  New  York  Medical  Record  says  it  "  is  a 
very  practical  book  which  presents  the  subjects  stated  in  its 
title  in  a  concise  msttfl 

B«e«eHok.ty  ind  SurflcJl  Ttchnlc  lor   Nur«c».       By  BBB.1    H      I 

•■-.,«i  t>  i  u  nan    !■■  '...i  i  ii..,  m.  [• .  s. 

umo  volume   ed     too    N£«>.    fu''y  IttBWfM*!      O.loih.    B| 


Hoxie's  Medicine  for  Nurses 

This  work  is  truly  ■  practice  of  medicine  for  the  nurse,  en- 
ablitig  her  to  recognize  and,  if  necessary,  to  combat  any  signs 
and  Changes  that  may  onni    between  visits  of  the  physi. 
The    Trained  Nurse  and  Hospital  Review  says:      "This  book 
has  our  unqualified  approval 


Practice  of  MNIcln.for  Nuf«».     ByGlOMJ 

Piuf«*«ir  of  Initrul  Madlclnt,  UolvwtHy  ol  Ifwii      Wltti  ■  chap- 

WronTacr."  tt(  by  PlARl  L.  LaI'iah.      |«B0  ..r  j6,  pagM, 

illustrated.  CIMb,  Si.e*  net. 

Aikens'  Primary  Studies  for  Nurses 


RECENTLY  ISSUED 

Drained  Nun,-  and  Hospital  Review  says:  "It  is  safe  to  say 

that  any  pupil  who  has  mat  rta  the   major  portion  of 

this  work  would  he  one  of  the  best  prepared  fust   year  pupils 

who  ever  stood  for  examination." 

Prinnry  Studica  for    Nunc*.       By  CMARtOTTI  A,  AtKlvt,  fWWty 

DiMCtOT  Of  SiL-U-i-  Memorial  Hot)  r,£i,,n.    D.    t.      iiimioI 

illunraaed.  Ckrtb,  Sin  m 

Aikens'  Training-School    Methods  and 
the  Head  Nurse 

This  work  not  only  tells  how  lo  teach,  but  al  »  what  should 
lie  taught  the  nurse  and  hme  much.     The  Medical  Record 
"  This  book  is  original,  breezy  and  healtl 

Hotpllal  Tralnlnc-School  Methoda  and  the  Head  rfHTaai      By  Cmak- 

l.nm.rK-   DlfeKtOf   ol  Sibley  Maanutlal   Hovp.ial, 

Waahlniiion,  l>.  C     uno  of  i*t  pit'*-  Clnih.  $i.*o  n«i. 

Aikens'  Secondary  Studies  for  Nurses 

JUST   RfADY 

This  new  work   is  written   on   I  the  author's 

successful  work  for  primary  students,  taking  up  the  studies 
the  nurse  must  pursue  during  the  second  year. 

Secondary  Studle»  lor  Nuraaa.     By  ChaMottc  A.  AlKIs*.  formerly 
Director  <A  SlMey   Mem- 
4S»  pagos,  Ulu»trat*d. 


Fowler's  Operating  Room        NEW  (M)  E0ITIOn 

Dr.  Fowler's  work  contains  all  information  of  a  surgical 
nature  that  a  nurse  must  know  in  order  to  attain  the  highest 
efficiency.  Canadian  Journal  of  Medicine  and  Surgery  says: 
"We  find  compactly  and  clearly  stated  just  those  thousand 
and  one  things  which  when  required  are  so  hard  to  locate." 

Th«  Operating  Room  and  ibe  Patient.  By  Russell  S.  FowiBR. 
M.  D..  Professor  of  Surgery.  Brooklyn  Postgraduate  Medical  School. 
Octavo  of  lit  pages,  with  original  lllust"  tions.    Cloth,  Si.oo  net. 

Nancrede's  Anatomy  new  a..,  edition 

The  American  Journal  of  Medical  Sciences  says  this  work  "is 
one  of  the  best  of  all  the  question  compends  and  will  no  doubt 
continue  to  enjoy  its  deserved  success." 

Eisentiala  of  Anatomy.  Charles  B.  G.  deNascrede,  M.  D.,  Pro- 
fessor of  Surgery  and  Clinical  Surgery  in  the  University  of  Michi- 
gan, Ann  Arbor,    tamo.  400  pages,  180  Illustrations.    Cloth,  Si.oo  net. 

Beck's  Reference  Handbook  net  «<>  edition 

This  book  contains  all  the  information  that  a  nurse  requires 
to  carry  out  any  directions  given  by  the  physician.  The 
Montreal  Medical  foumal  says  it  is  "cleverly  systematized  and 
shows  close  observation  of  the  sickroom  and  hospital  regime." 

A  Reference  Handbook  for  Nuraea.  By  Amanda  K.  Beck,  Grad- 
uate of  the  Illinois  Training  School  for  Nurses,  Chicago,  IIL 
3amo   volume   of   aou   pages.    BounJ    In  flexible  leather,    $1.95  net. 

Paul's  Materia  Medica 

The  physiologic  actions  Dr.  Paul  arranges  according  to  the 
action  of  the  drug  and  not  the  organ  acted  upon.  Nurses 
Journal  of  the  Pacific  Coast  says:  "  The  arrangement  is  most 
admirable.    One  of  the  features  is  the  text  on  pretoxic  signs." 

A  Text-Rook  of  Materia  Medica  for  Nurses.  By  George  P.  I'AL'L, 
M.  I>..  Assistant  Visiting  Physician  and  Adjunct  Radiographer  tu  the 
Samaritan  Hospital,  Troy.  N.  Y.     umo  of  240  pages.    Cloth,  $1:50  net. 


DeLee's  Obstetrics  for  Nurses      ed™1" 

Dr.  DeLee's  book  really  considers  two  subjects — obstetrics 
for  nurses  and  actual  obstetric  nursing.  Trained  Nurse  and 
Hospital  Review  says  the  "book  abounds  with  practical 
suggestions,  and  they  are  given  with  such  clearness  that 
they  cannot  fail  to  leave  their  impress." 

Obstetrics  for  Nurses.  By  Joseph  B.  DeLee.  M.  D..  Professor  of 
Obstetrics  at  the  Northwestern  University  Medical  School.  Chicago, 
ismo  volume  of  513  pages,  fully  Illustrated.  Cloth,  $3.50  net. 

Davis'  Obstetric  &  Gynecologic  Nursing 

THE   NEW  (3d)  EDITION 

The  Trained  Nurse  and  Hospital  Review  says:  "  This  is  one 
of  the  most  practical  and  useful  books  ever  presented  to  the 
nursing   profession."     The  text  is  illustrated. 

Obstetric  snd  Gynecologic  Nursing.  By  EDWARD  P.  Davis.  M.  D.. 
Professor  of  Obstetrics  In  the  Jefferson  Medical  College.  Philadel- 
phia.   riOlO  volume  of  4)6  pages.  Illustrated.         Buckram.  $1.75  net 

Macfarlane's  Gynecology  for  Nurses 

RECENTLY   ISSUED 

Dr.  A.  M.  Seabrook,  Woman's  Hospital  of  Philadelphia,  says: 
"It  is  a  most  admirable  little  book,  covering  in  a  concise  but 
attractive  way  the  subject  from  the  nurse's  standpoint.  ■  You 
certainly  keep  up  to  date  in  all  these  matters,  and  are  to  be 
complimented  upon  your  progress  and  enterprise." 

A  Reference  Handbook  of  Gynecology  for  Nurses.  By  Catharine 
Macfarlane.  M.  D..  Gynecologist  to  the  Woman's  Hospital  of  Phil- 
adelphia. 32010  of  150  pages,  with  70  Illustrations.  Flexible  leather, 
$1.3)  net. 


Paul's  Fever  Nursing 


Nursing  in  the  Acute  Infectious  Fevers.  By  GkOBOK 
1'.  P.U'l.,  M.  I).,  Assistant  Visiting  Physician  ami 
Adjunct  Radiographer  to  the  Samaritan  Hospital,  Troy. 
12mo  of  ZW  pages.  Cloth,  $1.00  net. 


Friedenwald    and     Ruhrah's    Dietetics 

lOr       NUrSeS  JUST  ISSUED-HEV  SEDITION 

as  been  prepared  to  meet  tbc  needs  of  the  nurse, 
both  in  the  training  school  and  after  graduation.  It  aims  to 
give  the  essentials  of  dietetics,  considering  briefly  the  physi- 
ology of  digestion  and  the  various  classes  of  foods.  American 
Journal  of  Nursing  says  it  "  is  exactly  the  book  for  which 
nurses  and  others  have  long  and  vainly  sought.  A  simple 
manual  of  dietetics,  which  docs  not  turn  into  a  cook-boolc  at 
the  end  of  the  first  or  second  chapter. ' ' 

DtMtltc*  f«r  Nurw*.  Bv  Jtuus  Ffiti  ProfMMr 

of  I  KimlMM.  M.  I  <  ..( 

Dluaio  "I  CMMrtn  I'tiyiiciani  »fJ   Sufc»H>*.  Ha 

■oft.     tjaao  v«*aane  a>f  ioi  |'«t;rt.  ClMa, 


JLS 

NEW  'Alh'  fcDITION 


American  Pocket  Dictionary 

This  is  the  ideal  pocket  lexicon.  It  contains  a  complete  vo- 
cabulary, defining  all  the  terms  of  modem  medicine. 
Trained  Nurse  and  Hospital  Review  says :  "We  have  had 
many  occasions  to  refer  to  this  dictionary,  and  in  every  in- 
stance we  have  found  the  desired  information."  The  work 
also  contains  a  wealth  of  anatomic  tables  of  value  to  nurses. 

OecUniT.    P«k*«    MedfcaJ    Dlclloiiiry.     Elite!  by  W.  A.  MlWaMM 

IK»u»li,  M.  D-.  of  th«  l.Y.i.«r,  ly  of  P(an.rVi;k  r-lcslbla 
leather,  with  (oil  tisn.  Jl-eo  o«l;  «rl1h  |-Jt«nt  thutab  lniax,  Sua j  net. 

Grafstrom's    Mechano-therapy     (M)  bditIon 

The  Boston  Medical  and  SurgUtsl  Journal  says :     "It  states  iu 
se  language  the  various  methods  which  by  long  experience 
have  been  found  useful  in  treament  by  mechanical  means." 

MccWno-Thcn?/  (Xuitje  and  MeJk-el  GrBnMfiet).  Br  Axel  V. 
GliArsTPO*.  B.  St..  M.  D.,  AntoJIat  PfcyilcUa.  Guvuvn  AJolphui 
Orphaaag*,    Jamolown.  N.   Y.      u»,  mo  ft**-      CJOaJk.  *l.t$  ML 

JUSI  LtaUDT 
THI8D  EDITION 

Diet  in  Health  and  Disease.   B;  bnwau), 

MI',  t'rofessor  of  Dhomm  of  the  Stomach,  »D>1  lOBM 
Ruhrah.  M.!>.      ProfrMoi    of    IU  Idrcn, 

Collejjcof!  .vons,  Ball  ■ 

i$(e*.  .th,  fl.00  net. 


Friedenwald  &  Ruhrah  on  Diet 


McCombs'  Diseases  of  Children  for  Nurses 

Dr.  SfcOombfl1  experience  in  lectutiu>'  tonunes  has  enabled 
liim  to  emphasize  ju-'l  those point  UTUS  most  need  to  know. 

National  Hospital  Record  says:  "Wc  have  needed  a  good 
book  on  children's  diseases  and  this  volume  admirably  611s 
the  want."  The  nurse's  side  has  been  v.-  nit  n  1 1  •.  head 
nnmea,  very  valuable  being  the  work  of  Miss  Jennie  M.n 

DIk*m<  ol  Children  for  Nuraea.      by  ROHtl  S.  McC«MM,  M.  D-. 

Iniirucnir  "'  Nur><>  «l  I  he  Children  I  Ho*pllil  01   '  ■hii.drielu*.     laaio 
of  4»l  pJ*e»,  Illu.lrairJ.  ChJIh.  t- 

Wilson's  Obstetric   Nursing 

Iii  Dr.  Wilson's  work  the  entire  subject  is  covered  from  the 
beginning  of  pregnar.<\ .  its  course,  signs.  labor,  its  actual 
accomplishment,  the  ptierperium  and  care  of  the  Infant 
Ameriem  Journal  of  0  Every  paga  empa 

the  muse's  relation  to  the  case." 

A   Reference    Handbook   of   Obtteirio  Nur»ln«.    By   W.   Revrcoi  ns 
w  i  ■    .■■...-in  Char- 

ily,   ixmo  of  jjj  pafM,  Illunrjtci.  F-IkIM*  Icaiher.  f  1.15  Ml 


NEW  (7lh)  EDITION 


MorTis,  Materia  Medica 

The  Trained  Nurse  and  Hospital  Revieiv  says:  "The  work  is 
thoroughly  up  to  date,  well  arranged,  compact,  and  yet  con- 
tain* a  very  large  amount  of  matter." 


Entnlial* 


of  Materia  .Medlct,  TVettpeulic*,  *oi  Preacrlpidoo  Vrltlnf. 
■Mon'i-  ttvljjj  by   W.   A.    Bastcdo.    M.   E, 

Ha     MrJIta    anil    Pharaia<o<0|:y   "'     lh»    Cofan- 


.    t(HK»Y 

lm  nut  lor 

ivOTalry.  New  York. 


into  of  joo  ra^ia.      Cloth,  >iu>  n«i. 


Griffith's  Care  of  the  Baby    new  («,„,  lommi 

The  New  York  Medical  Journal  says:     "  We  are  confident  if 

this  little  work  could  find   its  way  into  ih 

trained  nurse,  infant  mortality  would  be  lessened  by  at  least 

fifty  percent  " 

The  Care  of  the  B.Vy.  By  J.  P.  CeoiiR  Q&imTM,  M.  D..  CUoIcjJ 
Pr«fe»*or  of  I>'.«ease*  of  Chiliren.  University  of  Cenrnytvaala. 
j.roo  of  «»s  ia«e».  I.luiir.iei.    Incrullnr.  s  rUtei.     CkXh.S1.j9Mt 


Lewis'  Anatomy  and  Physiology 

The  Nurses  Jotirnal  of  the  Pacific  Coast  says  "it  is  not  in  any 
sense  rudimentary,  but  comprehensive  in  its  treatment  of  the 
subjects  in  hand." 

Anatomy  and  Physiology  for  Nurses.  By  Li-Roy  Lewis.  M.D..  Lec- 
turer on  Anatomy  and  Physiology  for  Nurses,  Lewis  Hospital,  Bay 
City,  Mich,    tamo  of  347  pages,  146  Illustrations.      Cloth,  S1.7S  net. 

Dorland's  Illustrated  Dictionary 

JUST  READY-THE  NEW   (5th)    F.DITION-2000   NEW  TERMS 

This  edition  contains  over  2000  new  terms.  Dr.  Howard  A. 
Kelly  says:  "  Dr.  Dorland's  Dictionary  is  admirable.  It  is  so 
well  gotten  up  and  of  such  convenient  size.  No  errors  have 
been  found  in  my  use  of  it." 

The  American  Illustrated  Medical  Dictionary.  A  Dictionary  of  the 
terms  used  In  Medicine,  Surgery,  Dentistry,  Pharmacy,  Chemistry, 
and  kindred  branches;  with  too  new  and  elaborate  tables.  By  W. 
A.  N.  DOBLAND,  M  D.  Large  octavo  of  898  pages,  sqi  illustrations. 
HO   In   colors.    Flexible  leather,  $4.50  net:  thumb  Index,  S5.00  net 

Morrow's  Immediate  Care  of  Injured 

The  Trained  Nurse  and  Hospital  Review  says:  "  We  are  most 
pleased  with  the  work.  The  illustrations  are  clear  and  prac- 
tical; the  wording  plain  and  reasonably  concise."  It  is  an 
invaluable  work  for  the  nurse — practical  in  the  extreme. 

Immediate  Care  of  the  ln|ured.  By  Albert  S.  Morrow,  M  D.. 
Attending  Surgeon  to  the  New  York  ClIV  Home  for  the  Aged  and 
Infirm.    Octavo  of  340  pages,  with  238  illustrations.    Cloth,  $3.50  net 

Register's  Fever  Nursing 

A  Text- Book  on  Practical  Fever  Nursing.  By  Edward 
C.  Kiif.ISTl'.R.  M.D.,  Professor  of  the  Practice  of  Medi- 
cine in  the  North  Carolina  Medical  College.  Octavo 
of  350  pages,  illustrated.  Cloth,  $2.50  net. 

Pyle's  Personal  Hygiene         NEw  lMi  edit.on 

A  Manual  of  Personal  Hygiene.  Kdited  l>v  Wai.tkr 
I..  PVLK,  M.I)..  Wills  Kye  Hospital,  Philadelphia. 
Octavo,  451  pages,  Illustrated.  51.50  net. 
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